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FOREWORD

To meet its mission objectives, the U.S. Navy performs a variety of operations,
some requiring the use, handling, storage, or disposal of hazardous materials.
Through accidental spills and leaks and conventional methods of past disposal,
hazardous materials may have entered the environment in ways unacceptable by
today’'s standards. With growing knowledge of the long-term effects of hazardous
materials on the environment, the Department of Defense (DOD) initiated various
programs to investigate and remediate conditions related to suspected past
releases of hazardous materials at their facilities.

One of these programs is the Base Realignment and Closure (BRAC) cleanup program.
This program complies with the Base Closure and Realignment Act of 1988 (Public
Law (P.L.) 100-526, 102 Statute 2623) and the Defense Base Closure and Realignment
Act of 1990 (P.L. 101-510, 104 Statute 1808), which require the DOD to observe
pertinent environmental legal provisions of the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA); the 1992 Community
Environmental Response Facilitation Act; Executive Order 12580; and the statutory
provisions of the Defense Environmental Restoration Program, the National
Environmental Policy Act (NEPA), and any other applicable statutes that protect

natural and cultural resources.

CERCIA requirements, in conjunction with corrective action requirements under
Subtitle C of the Resource Conservation and Recovery Act (RCRA), govern most
environmental restoration activities. Requirements under Subtitles C, D, and
I, of RCRA, as well as the Toxic Substances Control Act, the Clean Water Act, the
Clean Air Act, the Safe Drinking Water Act, and other statutes, govern most
environmental mission or operational-related and closure-related compliance
activities. These compliance laws may also be applicable or relevant and
appropriate requirements for selecting and implementing remedial actions under
CERCIA. NEPA requirements govern the Environmmental Impact Analysis and
Envirommental Impact Statement preparation for the disposal and reuse of BRAC
installations.

The BRAG program centers on a single goal: expediting and improving environmental
response actions to facilitate the disposal and reuse of a BRAGC installation,
while protecting human health and the environment.
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The Southern Division, Naval Facilities Engineering Command (SOUTHNAVFACENGCOM) ;
the U.S. Envirommental Protection Agency; and the Florida Department of
Environmental Protection collectively coordinate the cleanup activities through
the BRAC Cleanup Team, called the Orlando Partnering Team in Orlando. This team
approach is intended to foster partnering, accelerate the environmental cleanup
process, and expedite timely, cost-effective, and envirommentally responsible
disposal and reuse decisions.

Questions regarding the BRAC program at Naval Training Center, Orlando should be
addressed to the SOUTHNAVFACENGCOM BRAC Environmental Coordinator, Mr. Wayne
Hansel, Code 18B7, at (407) 646-5294 or SOUTHNAVFACENGCOM Engineer-in-Charge, Ms.
Barbara Nwokike, Code 1873, at (803) 820-5566.
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EXECUTIVE SUMMARY

ABB Environmental Services, Inc. (ABB-ES), under contract to the Southern Division
Naval Facilities Engineering Command, has prepared this Focused Field Investiga-
tion Report for the Interim Remedial Action (IRA) located at Operable Unit 4
(Area C), Naval Training Center, Orlando, Florida. This report was prepared under
the Comprehensive Long-Term Environmental Action, Navy (CLEAN) Contract No.
N62467-89-D0317 as Contract Task Order No. 107.

The objectives of the focused field investigation were to support the project
logic diagram established in the IRA Focused Field Investigation Workplan, which
included (1) defining the extent of contamination in Lake Druid’s surface water
and sediment, (2) evaluating the source of volatile organics in Lake Druid, (3)
delineating the horizontal and wvertical extent of volatile organic compounds
(VOCs) contaminants in the groundwater along the lakeshore, (4) collecting
physical characteristics of the lake, and (5) supporting a focused IRA to mitigate
VOCs in Lake Druid. 1In order to meet the proposed objectives, a field program
was initiated that included surface water and sediment sampling, collection of
groundwater samples within the surficial aquifer using direct push technology
(DPT), monitoring and drive point well installation and sampling, and a site
hydrogeologic characterization study.

The analytical program for the investigation included onsite laboratory analyses

for 10 target VOCs using a gas chromatograph. A minimum of 10 percent cof the

~groundwater, and sediment and surface water samples, was submitted to an offsite

laboratory for confirmatory analysis of VOCs using Contract Laboratory Program
methods. '

Results of the DPT groundwater investigation indicate that the width of the
groundwater VOC plume extends approximately 500 feet from just south of the north
fenceline down the shoreline of Lake Druid. VOCs were detected in groundwater
at depths ranging from 4 to 68 feet below land surface, and include chlorinated
solvents, such as vinyl chloride (VC), dichloroethene (DCE), trichloroethene
(TCE), and tetrachloroethene (PCE).

Chlorinated VOC contaminants (VC, DCE, TCE, PCE) were also identified in the drive
point well samples, as well as the sediment and surface water samples. Sediment
and surface water samples were collected and VOCs delineated from within the
creek, along the shoreline, and out into Lake Druid at approximately 25-foot
intervals. The "hottest" areas of contamination were concentrated in the area
around the creek’s mouth. The six drive point wells, installed near the shore-
line, in the creek, and out in the lake, were screened into the subsurface just
below the sediment bottom of the lake. The drive point wells indicated
groundwater contaminated with the target chlorinated compounds just below the
lake’s sediment bottom.

The sampling results together with some of the hydrogeologic results, such as the
drive point wells measuring an upward vertical potential around the lake, indicate
that a source for Lake Druid’s VOC contamination is groundwater. Based on these
results, the recommendation for this IRA is to submit a Focused Feasibility Study.
The study will target controlling the highly contaminated portion of the
groundwater plume from entering Lake Druid.
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1.0 INTRODUCTION

1.1 PURPOSE. ABB Environmental Services, Inc. (ABB-ES), under contract to
Southern Division, Naval Facilities Engineering Command (SOUTHNAVFACENGCOM), has
prepared this Focused Field Investigation Report for Operable Unit (OU) 4, Former
Dry Cleaning and Laundry Facility, at the Naval Training Center (NTIC), Area C,
in Orlando, Florida. The purpose of this document is to report the results of
the focused field investigation supporting the project logic diagram in the work-
plan, refine the site conceptual model, and make recommendations for an interim
remedial action (IRA).

1.2 SITE DESCRIPTION.

1.2.1 Site Location and Description Area C (Figures 1-1 and 1-2) occupies 46

acres and is located approximately 1 mile west of the Main Base off Maguire
Boulevard. Area C serves as a supply center for NTC, Orlando and includes a
laundry and drycleaning facility, which is now closed, and the Defense
Reutilization and Marketing Office (DRMO). It is surrounded by urban development,
including single- and multifamily residential developments to the north and south,
Lake Druid to the west, and an office park to the east. There are no industrial
facilities adjacent to Area C.

OU 4 is composed of Area C and Study Areas (SAs) 12, 13, and 14 (Figure 1-2).
This field investigation focused on approximately 6 acres of Area C property west
of SA 13, including the eastern shore area of Lake Druid. Four of these acres
were densely vegetated with large trees and heavy undergrowth. The remaining 2
acres are classified as Palustrine wetland by the U.S. Department of the Interior,
Fish and Wildlife Service. This included a buffer strip along Lake Druid
approximately 150 feet wide, which was defined by a March 1996 walkover of the
area by the St. Johns River Water Management District. This buffer strip was also
heavily vegetated. Greater detail can be found in Chapter 1.0 of the Area C
Preliminary Risk Evaluation (PRE) (Appendix A).

1.2.2 Site History Building 1100 was constructed in 1943 and is a single-story
wood-framed structure that was always used as an industrial laundry and dry-
cleaning facility, serving the entire military base. The surrounding property
is paved asphalt, except for small areas east and west of the building that are
landscaped and grass covered. The paved areas around the perimeter of the
building include roads and parking lots. Prior to construction of the facility
in 1943, the land was undeveloped. The laundry was closed in the fall of 1994.

Reportedly, hazardous materials generated and used in the drycleaning process were
poorly managed. At the time of the environmental base survey (EBS), there were
reportedly many containers in the building, ranging in volume from % to 55
gallons, that were open and not labeled. The facility received a Notice of
Violation and a citation from Florida Department of Environmental Protection
(FDEP) for unlabeled and unmanifested waste. Wastewater from the laundry machines
discharged to the sanitary sewer through badly deteriorated drainage trenches in
the floor. The floor trenches discharged to a single pipe connected to a settling
and surge tank. Due to the volume of water discharged to the sewer by the laundry
machines, a 30,000-gallon surge tank was installed in the mid-1960s. Sludge was
removed from this tank annually and disposed of by the DRMO. Waste filters from
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the drycleaning machines were also generated at the facility. Tetrachloroethene
(PCE) was separated from the water and filters by heating the assemblies in a
pressure cooker. The filters were disposed of through the DRMO and the solvent
recycled. In the past, the filters were allegedly disposed of in the North
Grinder Landfill (ABB-ES, 1994b).

Reportedly, discharges of water contaminated with chlorinated solvents occurred
on the property. Discharges of water from the washing machines to Lake Druid have
also been reported.

Building 1100 at Area C was identified as a site where releases of hazardous
materials had occurred, and designated SA 13, Group II, for subsequent site
screening. The screening investigation at SA 13 was performed in the spring of
1995 in accordance with the Site Screening Work Plan (ABB-ES, 1995). SA 13
includes the NTC Former Dry Cleaning Laundry Facility (Building 1100) and the
former location of a boiler house (Building 1101). SA 13 is located in the
northwest corner of Area C at Port Hueneme Avenue and Davisville Street. Building
1101 was located east of Building 1100 and was demolished some time after 1962.

The site screening investigation conducted at Study Areas 12, 13, and 14 included
a geophysical survey, a soil gas survey, surface and subsurface soil sampling,
and the installation of 16 monitoring wells to evaluate groundwater. Twelve wells
were placed to evaluate the shallow surficial aquifer and were installed to a
depth of approximately 15 to 20 feet below land surface (bls). Four wells in the
immediate vicinity of the laundry were screened at the base of the surficial
aquifer, approximately 60 feet bls. Saturated soil samples were collected
approximately every 6 feet during installation of each deep well and analyzed for
volatile organic compounds (VOCs) on a field gas chromatograph (GC). Combined
with the shallow and deep groundwater samples collected from the monitoring wells,
the field GC data provided an evaluation over the complete thickness of the
surficial aquifer.

Analytical results for the monitoring wells are summarized on Figure 1-3. PCE
(up to 680 micrograms per liter [ug/2]) and trichloroethene (TCE) (up to 52 ug/l)
were detected in shallow groundwater above Florida primary standards. Field GC
screening of the saturated soil samples detected PCE and TCE at concentrations
up to 3,770 micrograms per kilogram (ug/kg) and 1,290 ug/kg, respectively. Water
level data indicated that contaminants were likely migrating toward Lake Druid.
The results of the site screening investigation are provided in detail in the Site
Screening Report for Study Area 13 (ABB-ES, 199%6a).

Lake Druid was not included in the original site screening investigation. After
reviewing the site screening data, the Orlando Partnering Team (OPT) requested
that surface water and sediment samples be collected from the lake.

On November 29, 1995, surface water and sediment samples were collected along the
shoreline of Lake Druid (Figure 1-4). These samples were analyzed by an offsite
laboratory using U.S. Environmental Protection Agency (USEPA) Method 8010. PCE,
TCE, cis-1,2-dichloroethene (cis-DCE), 1,1-DCE, and vinyl chloride (VC) were
detected at these locations in concentrations as high as 6 pg/f, 370 pg/£, 1,100
ug/k, 1.5 pg/k, and 15 ug/f, respectively. At some locations, TCE and cis-DCE
were detected in surface water at concentrations greater than had been detected
in groundwater collected from the monitoring wells during site screening.
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As described in Florida Administrative Code 62-302, Surface Water Quality
Standards, Lake Druid is a Class III surface water. Comparing surface water
quality standards for a Class III body, only concentrations of TCE were above the
standard. No surface water standards exist for cis-DCE or VC.

On December 11, 1995, additional surface water and sediment samples were collected
in Lake Druid approximately 50 feet west of the November locations. The water
depth was approximately 4 feet. Cis-DCE was detected in surface water collected
from each location farther out in the lake. TCE was also detected in surface
water from sample location 13D/W00801. TCE and PCE were detected in sediment from
this location and from location 13W/D00901. Chlorinated solvent concentrations
from the locations further out in the lake were generally lower than at the
shoreline. None of the constituents detected were above surface water quality
standards.

During the week of December 18, 1995, groundwater samples were collected from the
area between Lake Druid and Building 1100 for further screening. Samples were
collected from temporary wells installed by hand auger in the heavily vegetated
areas and from TerraProbe™ borings placed in open areas. Sample points were
placed along north-south lines adjacent to Building 1100 as well as along the
northern fenceline.

Samples collected from the temporary wells were limited to the water table and
were screened with a portable GC and sent offsite for laboratory analysis.
Samples were collected from three depth intervals at each TerraProbe™ boring: at
the water table, at approximately 18 bls, and at 30 feet bls. Analysis of the
TerraProbe™ samples included field GC and an offsite laboratory. The results of
this phase of screening showed that PCE, cis-DCE, and TCE were present at elevated
concentrations down to 30 feet in depth, below which samples were not taken.
Figure 1-4 is a map showing the locations of all the November 1995 and December
1995 site screening locations. Tables 1-1 and 1-2 summarize the data from these
screening investigations.

After OPT review of the site screening results, this IRA was initiated to
determine the mechanism and source of the surface water contamination and to
develop a plan to mitigate the chlorinated solvent contamination in the lake.

1.3 SITE CONCEPTUAL MODEL. The site conceptual model (SCM) is a framework within
which the source, release mechanism(s), and environmental pathways of potential
concern are identified (Figure 1-5). The SCM is best represented by the Project
Logic Diagram (Figure 1-6). This diagram identified the data needs, as well as
the approach to collection and evaluation of those data. This SCM identified
media that would require sampling to evaluate contaminant release(s). The model
also serves as a framework for conceptualizing applicable remedial technologies
and focusing activities toward a solution. The model is based on the current
understanding of the contaminated media and environmental pathways. Source areas
are those where releases of chlorinated solvents are documented or believed to
have occurred. A contaminant release mechanism is defined as a process that
results in migration of a contaminant from a source area into the immediate
environment. Once in the environment, contaminants can be transferred between
media and transported away from the source and/or site.
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Table 1-1
Site Screening: Surface Water and Sediment Sample Results
Interim Remedial Action
Focused Field investigation Report, Operable Unit 4
Naval Training Center
Orlando, Florida
Sample ID PCE TCE 1,1-DCE Cis-1,2 DCE Trans-1,2 DCE Vinyl Chloride
(wo/t) {wg/2) (ug/t) {vg/t) (wa/t) wa/?)

Surface Water
13W00101 - - - 7.7 - -
13W00201 59 340 - 1,100 12 2.2
13W00201D 4.7 370 - 1,100 11 1.8
13W00301 6.6 33 1.5 180 2.5 15
13W00401 - 3 - - - -
13W00501 - - - - - -
13W00601 - - - 47 - -
13W00701 - - - 4.3 - -
13W00801 - 1.2 - 5.8 - -
13W00901 - - - 4.9 - -
13W01001 - - - 5.3 - -
13W01101 - - - 4.6 - -
Sediment
13D00101 - 2.3 - 5.7 - -
13D00201 - 38 - 8390 18 --
13D00201D 28 - 21 3,200 24 69
13000301 180 4,200 10 23,000 260 13
13D00401 7.3 19 - 19 - -
13D00501 - - - - - -
13D00601 - - - - - -
13D00701 - - - - - -
13D00801 18 11 - - - -
13D00901 10 44 - 37 - -
13D01001 - -- - - - -
13D01101 - - - - - -
Notes: The suffix "D" denotes a duplicate sample.

ID = identification.

PCE = perchioroethylene.

TCE = trichloroethene.

DCE = dichloroethene.

pg/2 = micrograms per liter.

"-" = compound not detected above reporting limits.
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Table 1-2
Site Screening: Temporary Well and TerraProbes™ Sampling Results
Interim Remedial Action
Focused Field Investigation Report, Operable Unit 4
Naval Training Center
Orlando, Florida
Sample ID Depth PCE TCE 1,1-DCE 1,2-DCE Vinyl Chloride
(feet bls) (wa/2) g/ 2) (vg/ ) g/ ) (va/®)
TerraProbe™ Samples ' ‘ o o
13Q00101FGC 8 1.5 - - - -
13Q00102FGC 18 - 59.3 - - -
13Q00103FGC 30 109.6 8.3 - - -
13Q00201FGC 8 - - - - -
13Q00202FGC 18 - 45.8 - - -
13Q00203FGC 30 24.1 23.4 - - -
13Q00301FGC 8 - - - - -
13Q00302FGC 18 11.2 - - - -
13Q00303FGC 30 12.0 18.0 -- - -
13Q00401FGC 8 1.7 - - - -
13Q00402FGC 18 8.8 - - - -
13Q00403FGC 30 167.9 277.6 - - -
13Q00501FGC 8 0.3 - - - -
13Q00502FGC 18 50.6 - - - -
13Q00503FGC 30 219 1059.7 - - .
13Q00601FGC 8 3.0 - - - -
13Q00602FGC 18 17.0 29.0 -- - -
13Q00603FGC 30 821.1 852.5 - - -
13Q00603 8 760 2100 - 51 -
13Q00701FGC 18 250.8 129.9 - - -
13Q00701 30 1600 240 - 770 16
13Q00702FGC 8 4325.8 391.1 - - -
13Q00702 18 270 18 - 7 -
13Q00703FGC 30 272.0 41.1 - - -
13Q00801FGC 8 136.3 5.1 - - -
13Q00802FGC 18 468.8 54.2 - - -
13Q00803FGC 30 23.4 7.6 - -- -
13Q00901FGC 8 16.1 1.8 - - -
13Q00902FGC 18 0.8 -- - - -
See notes at end of table.
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Table 1-2 (Continued)

Site Screening: Temporary Well and TerraProbes™ Sampling Results

Interim Remedial Action

Focused Field Investigation Report, Operable Unit 4

Naval Training Center
Orlando, Florida

Sample ID Depth PCE TCE 1,1-DCE 1,2-DCE Vinyl Chloride
(feet bis) ) (wg/ 1) ) (ug/2) )

TerraProbe™ Samples {Continued)

13Q00803FGC 30 3.0 - - - -
13Q01001FGC 8 3 - - - -
13Q01002FGC 18 1346.4 51.0 - - -
13Q01002 18 2500 84 - 25 -
13Q01003FGC 30 1333.4 604.5 - - -
13Q01003 30 2000 2200 - 39 -
13Q01101FGC 8 - - - - -
13Q01102FGC 18 863.5 8.6 - - -
13Q01103FGC 30 952.0 98.7 - - -
13Q01103 30 6400 400 - 270 -
13Q01201FGC 8 4.3 - - - -
13Q01202FGC 18 3.1 - - - -
13Q01203FGC 30 43.2 - - - -
13Q01301FGC 8 37.0 - - - -
13Q01302FGC 18 0.1 0.1 - - -
13Q01303FGC 30 1.5 - - - -
13Q01401FGC 8 1321.7 10.3 - - -
13Q01402FGC 18 1244.5 378.3 - - -
13Q01403FGC 30 73.6 7.2 - - -
13Q01501FGC 8 0.8 -~ - - -
13Q01502FGC 18 4.9 - - - -
13Q01503FGC 30 711 5.6 - - -
13Q01601FGC 8 1.11 0.3 - - -
13Q01602FGC 18 - - - - -
13Q01603FGC 30 - - - - -
13Q01701FGC 8 - - - - -
13Q01702FGC 18 - - - - -
13Q01703FGC 30 - - - - -

See notes at end of table
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. Site Screening: Temporary Well and TerraProbes™ Sampling Results

Table 1-2 (Continued)

Interim Remedial Action

Focused Field Investigation Report, Operable Unit 4

Naval Training Center
Orlando, Florida

Sample ID

Depth
(feet bls)

PCE TCE
wg/2) (ug/2)

1,1-DCE
(wg/t)

1,2-DCE
wg/2)

Vinyl Chloride
(wg/t)

13Q01801FGC
13Q01802FGC
13Q01803FGC
13Q01901FGC
13Q01902FGC
13Q01903FGC
13Q02001FGC
13Q02002FGC
13Q02101FGC
13Q02102FGC

13G00901FGC
13G00901
13G01001FGC
13G01001
13G01101FGC
13G01101
13G01201FGC
13G01201
13G01301FGC
13G01301
13G01401FGC
13G01401
13G01501FGC
13G01501
13G01601FGC
13G01601

TerraProbe™ Samples (Continued)

18
30

18
30

18

18

Temporary Well Samples

1.4 -

See notes at end of table.
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Table 1-2 (Continued)

Interim Remedial Action

Naval Training Center
Orlando, Florida

Focused Field Investigation Report, Operable Unit 4

Site Screening: Temporary Well and TerraProbes™ Sampling Results

PCE

S le ID
ample wa?)

TCE
(g t)

1,1-DCE
wg?)

1,2-DCE
(kg?)

Vinyl Chloride
(wgt)

Temporary Well Samples (Continued)
13G01701FGC 99.8
13G01701 120
13G01801FGC 6.5
13G01801 23
13G01901FGC -
13G01901 -
13G01901FGCD -
13G02001FGC -
13G02001 -
13G02101FGC -
13G02101 -

107.7
170

48
14

320

34

sM

service mark.

ID = identification.

bls = below land surface.
PCE = perchloroethylene.
4G/ 2 = micrograms per liter,
TCE = trichloroethene.

DCE = dichioroethene.

Notes: The suffix "D" denotes a duplicate sample.
The suffix "FGC" denotes a field gas chromatograph (GC) analysis.
The field GC only analyzed for PCE, 1,2-DCE, and TCE.

compound not detected above reporting limits.
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The general source area for this IRA focused field investigation is believed to
be the Former Dry Cleaning and Laundry Facility, Building 1100. Two release
mechanisms were considered. The first scenario considers operational spills
either on the ground surface outside the building or in the building drain system.
The other release mechanism considers seepage from the settling tank located to
the west of the facility. One or both of these scenarios may have occurred during
the operational history of the laundry. Affected media, as determined from prior
investigations, are surface water and sediment at the edge of Lake Druid, and
groundwater and subsurface soil between the facility and the lake.

Two potential release pathways for contaminant migration were considered:

(1) The transport of the chlorinated solvents by stormwater runoff into the
swale and culvert, from which they are directed into the lake.

(2) Seepage of the chlorinated solvents through the soil and into the
groundwater, which then migrates into the lake.

Investigations in the IRA focused field investigation were intended to determine
the extent of chlorinated solvent contamination in the lake and the degree to
which the two potential release pathways contributed to the contamination of Lake
Druid.

Potential exposure pathways to the chlorinated solvents exist in the event of
dermal contact, ingestion, or inhalation of surface water, sediment, groundwater,
and air. Current receptors could include ecological types (biota), recreational
users of Lake Druid, and offsite residents living along the lake.

The exposure potential to these contaminated media (based on initial site
screening results) are discussed in greater detail in the Area C PRE (Appendix A).
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2.0 FIELD PROGRAM

A focused field investigation was initiated at OU 4 to support the project logic
diagram implemented in the workplan, refine the site conceptual model, and support
the implementation of an IRA. The investigation included (1) defining the extent
of contamination in Lake Druid’s surface water and sediment, (2) evaluating the
source of volatile organics in Lake Druid, (3) delineating the horizontal and
vertical extent of VOCs in the groundwater along the lakeshore, (4) collecting
physical characteristics of the lake, and (5) supporting a focused IRA to mitigate
VOCs in Lake Druid.

2.1 SURFACE WATER AND SEDIMENT SAMPLING. Samples of sediment and surface water
were collected from Lake Druid and the adjoining creek to evaluate the extent of
VOC contamination. Fifty-nine surface water samples and 59 sediment samples were
collected from Lake Druid at 48 locations from May 2, 1996, through May 23, 1996.
Figure 2-1 shows the locations of sediment and surface water samples.

Where physically possible, samples were collected on foot from the shoreline.
Locations farther out into the lake were accessed with the use of a johnboat.
Surface water samples in shallow water (0 to 1 foot in depth) were collected by
directly immersing the sample containers into the surface water. Where the depth
of the lake was greater than 1 foot, a second sample was taken directly above the
lake bottom. The collection of the sample above the lake bottom was done with
the use of a Van Dorn sampler, allowing for the collection of a surface water
sample at the desired depth interwval.

The Van Dorn sampler is a polyvinyl chloride (PVC) cylinder with rubber stoppers
that leave the ends of the sampler open as it is being lowered horizontally. Upon
reaching the desired depth, a messenger was sent down a rope to cause the stoppers
- to close the cylinder and trap the water. The sampler was then retrieved when
the water was transferred into the appropriate sample containers, which was after
the Van Dorn sampler was hoisted to the surface. At each sampling location,
temperature, conductivity, pH, reduction-oxidationpotential, and dissolved oxygen
readings were collected. The data are included on the surface water and sediment
sampling logs in Appendix B. The sample positions were marked with either stakes
or anchored buoys, and also recorded with the use of a Global Positioning System
(GPS) .

Following each surface water sample, a sediment sample was collected at the same
location using one of three methods. Locations accessible by foot were sampled
with a 2-inch-diameter polyethylene terephthalate sleeved stainless steel sediment
corer, which was pushed by hand or driven with a hammer into the sediment. Upon
retrieval of the corer, the polyethylene terephthalate sleeve was removed, capped,
and labelled in preparation for delivery to the onsite lab for analysis.

Where lake depths were less than 6 feet, a 3-inch-diameter stainless steel sleeved
sediment sampler was used. The sampler was attached to stainless steel rods
(extensions) and was lowered manually to the lake bottom from the johnboat. A
slide-hammer was used to drive the sampler into the sediment, and the sampler was
then pulled manually back into the boat. The stainless steel sleeve was removed
from the sampler with the sample inside, capped, and labelled in preparation for
delivery to the onsite lab.
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Because of its size, the 3-inch-diameter sgampler was unwieldy to use at depths
greater than 6 feet. At lake depths greater than 6 feet, a 1.5-inch-diameter
polyethylene terephthalate sleeved steel soil sampler was substituted for the
3-inch sampler.

Surface water and sediment samples were analyzed for target VOCs in the onsite
laboratory. Five sediment samples and four surface water samples were submitted
to the offsite laboratory for confirmatory analysis of Target Compound List (TCL)
VOCs. The results of this sampling effort are summarized in Section 4.2 of this
report.

2.2 PHYSICAL IAKE CHARACTERISTICS. Lake characteristics including depth,
temperature, conductivity, pH, oxidation-reductionpotential, and dissolved oxygen
content were measured at three locations near the center of the lake at two depth
intervals. At each location, a Van Dorn sampler was used to collect the water
samples from two depths 3 feet below the lake surface and 3 feet from the lake
bottom. Data are presented in Table 2-1.

The depth of the lake at the three locations ranged from 13.0 feet to 14.6 feet.
The water in the lake is clear and supports abundant flora and fauna. Aquatic
plants and fish were observed by the investigative team. Water temperature

- averaged 84 degrees Fahrenheit (°F) near the surface and 80 °F near the bottom.

The pH of the lake ranged from 7.40 to 7.69 near the surface and from 6.90 to 7.05
near the bottom, indicating that it is essentially neutral. Specific conductance
averaged 157 micromhos per centimeter (umhos/cm) at the surface and 150 pmhos/cm
near the bottom, both moderately low values. Oxidation-reduction potential
averaged 194.2 millivolts (mVs) at the surface and 198.2 mV near the bottom.
Dissolved oxygen ranged from 6.8 to 7.4 milligrams per liter (mg/2) at the surface
and from 3.3 to 4.2 mg/f near the bottom.

2.3 DIRECT PUSH TECHNOLOGY FIELD PROGRAM. The stratigraphy and the distribution
of VOC contaminants within the surficial aquifer adjacent to Lake Druid were
evaluated using direct push technology (DPT) methods, provided by ABB-ES and Fugro
Geosciences, Inc. Fugro's DPT rig was equipped with a piezocone to evaluate
stratigraphy and a hydro-trap groundwater sampler. This equipment was used to

. gather information regarding subsurface soil characteristics based
on piezocone measurements and

. collect groundwater samples at discrete intervals.

Direct push methods were utilized at 17 locations, including four pierzocone
locations and 13 groundwater sampling locations, as shown on Figure 2-2.

2.3.1 Difficulties Encountered During Direct Push Program The direct push
equipment had difficulty penetrating a dense fine-grained sand layer present at
depths ranging from 8 to 14 feet bls. Mud rotary drilling was used to install
PVC casings through this dense layer. The DPT rods were then advanced through
the casing. The procedure for installing the casings is explained later in this
chapter.
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Table 2-1

Physical Lake Characteristics

Interim Remedial Action

Naval Training Center

Orlando, Florida

Focused Field Investigation Report, Operable Unit 4

Locations
Measurements

1 2 3
Lake Depth (ft) 13.4 14.6 13
Sample Depth (ft below water surface) 3 104 3 11.6 3 10
Temperature (degrees Fahrenheit [°F]) 84 78 84 81 84 81
Specific Conductivity (umhos/cm) 160 150 160 150 150 150
pH 7.69 6.9 7.4 7.05 7.68 6.92
Oxidation-Reduction Potential (mV) 1825 200.8 203.8 190.5 186.4 203.2
Dissolved Oxygen content (mg/#) 6.8 3.3 6.8 49 7.4 4.2

Notes: ft = feet.
mg/£ = milligrams per liter.
mV = millivolts.

umhos/em = micromhos per centimeter.
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At DPT locations U4Q006 and U4Q007 (Figure 2-2), the casings were not installed
deep enough, causing the DPT rig to reach refusal prior to advancing beneath the
hard dense layer. As a consequence, groundwater samples were not collected at
these locations below the dense layer. ZLocation U4Q0l13 was added near these two
abandoned locations.

2.3.2 Stratigraphic Investigation Piezocone penetrations are made by hydrauli-
cally advancing a series of steel rods into the soil at a constant rate.
Resistance to penetration at the cone tip and at the outer surface of the sleeve,
located near the cone tip, is recorded. Subsurface pore pressure is monitored

with a pressure transducer. These measurements are recorded by the onboard
computer. The data are compared to empirically derived measurements or parameters
characteristic of different soil types. The piezocone is able to provide

information regarding soil classifications consistent with the Unified Soil
Classification System, relative soil density (split-spoon blow counts), water
levels, and effective thickness of confining units, if any.

Piezocone penetrations were attempted at five locations in conjunction with
groundwater sampling. Stratigraphic information was obtained from four locations
at 0U 4 (U4Q001, U4Q003, U4Q004, and U4Q010). Location U4Q007, also referred to
as location P2-07, was attempted, but the piezocone could not be advanced past
the dense layer. Piezocone results are summarized in Appendix C.

2.3.3 Groundwater Sampling with DPT and TerraProbe™ Rigs To speed up the
sampling process, ABB-ES’s TerraProbe™ was utilized to collect all the groundwater
samples from above the dense layer. The DPT rig with the hydro-trap groundwater
sampler was better suited to collect the deeper samples, and was used to collect
all groundwater samples from beneath the dense layer.

The TerraProbe™ system utilized a 2-foot retractable screen for groundwater sample
collection. The sampler consisted of a telescoping assembly containing a 2-foot
length of stainless steel well screen fitted with an expendable tip. This
assembly was hydraulically advanced with a series of rods. The screen was exposed
in the subsurface by retracting the outer casing of the sample device, allowing
natural hydrostatic pressure to force groundwater into the sampler. Teflon™
tubing was then lowered down to the screened interval, and an appropriate amount
of groundwater was purged out using a peristaltic pump. After a connection with
the surrounding formation was established and the groundwater cleared, the Teflon™
tubing was crimped and pulled to the surface. Groundwater was allowed to flow
by gravity out of the tubing and into the sample containers. Samples were
collected for analysis at both onsite and offsite laboratories.

The DPT rig utilized the hydro-trap groundwater sampler for collecting groundwater
samples at discrete intervals. The hydro-trap groundwater sampler consisted of
a telescoping assembly containing a 1-foot length of stainless steel well screen
fitted with a cone tip. This assembly was hydraulically advanced with a series
of rods in the same manner as the piezocone penetrations. The screen was exposed
in the subsurface by retracting the outer casing of the sample device, allowing
natural hydrostatic pressure to force groundwater into the sample collection
chamber. The sample was held in the chamber for retrieval by using nitrogen gas
back-pressure to close a small ball check-valve at the bottom of the sample
collection chamber. The sample collection chamber and screen assembly was 1ifted
to the surface to recover the sample. To collect groundwater from multiple
discrete intervals, the hole was reentered with a decontaminated sample collection

NTC-OU4.FFI
PMW.05.97 2-6



chamber and screen assembly and the hydro-tfap was advanced to the next desired
depth. Cross-contamination was prevented by using O-rings to form watertight
seals above and below the sample chamber.

From May 11, 1996, to June 5, 1996, groundwater samples were collected from 13
locations (U4Q001 to U4Q013) at OU 4, adjacent to Lake Druid, shown on Figure 2-2.
One hundred sixty-eight groundwater samples were collected from depths ranging
from 2 to 67 feet bls.

Sampling objectives included evaluating the horizontal and vertical extent of VOC
contamination and characterizing concentrations of the VOCs in the plume. At each
location, groundwater samples were collected at frequent intervals to provide
detailed vertical delineation. 1In general, water samples were collected every
2 feet down to a depth of approximately 40 feet bls. Samples were then collected
at 4-foot intervals until the Hawthorn Formation was approached, at which point
frequency was increased back to every 2 feet. Actual sampling depths may have
varied based on field GC results for preceding samples or the adjacent sample
location. Table 2-2 summarizes all sample depth intervals. Because neither the
TerraProbe™ nor the Fugro rig could penetrate the hard layer, no groundwater
samples were collected from this zone via direct push.

All groundwater samples collected with the DPT and TerraProbe™ were analyzed for
target VOCs in the onsite laboratory. Ten percent of the samples were submitted
to an offsite laboratory for confirmatory analysis. Offsite samples were analyzed
for VOCs using the Contract Laboratory program (CLP)/TCL for volatile organics.
Chapter 3.0 provides more detailed information about the analytical program for
this investigation. The results of this sampling effort are discussed in Chapter
4.0 of this report.

2.4 DRIVE POINT WELL INSTALLATION. Drive point wells were installed during the
focused field activities to (1) assess vertical hydraulic potential between the
groundwater and the lake, (2) sample groundwater in the sediment just below the
lake bottom, and (3) assist in assessing groundwater flow direction across OU 4.
Six drive point wells were installed in the surface waters, one out in Lake Druid
(approximately 100 feet off shore), one in the creek, and four along the
shoreline. Four drive point wells were installed in the wooded area between the
laundry and the lake. Drive point well locations are shown on Figure 2-3.

The drive point wells were constructed from 1.25-inch-diameter stainless steel
casing and screen. The casings were all 5-foot sections while the screens were
1 foot in length with 0.010-inch (10-slot) openings and a stainless steel cast
point tip (Figures 2-4 and 2-5). They were installed with the use of a slide
hammer, driven point down to below the top of the lake bottom or to below the top
of the water table, depending on location.

To ensure connection to the surrounding formation, each drive point well was
developed upon installation. The wells were developed with an ISCO peristaltic
pump by lowering Teflon™ tubing into the drive point well and pumping at a
constant rate into a 5-gallon bucket. The tubing was used to surge the wells
while pumping. Each well was purged a minimum of 5 gallons until each pumped
clear.
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Table 2-2
DPT Location Sample Intervals
Interim Remedial Action
Focused Field investigation Report, Operable Unit 4
Naval Training Center
Orlando, Florida

Sample ID Depth (ft) Sample ID Depth (ft) Sample ID Depth (ft)
U4Q00101F 2-4 U4Q00207F 32-34 U4Q00411F 27-29
U4Qo0102F 4-6 U4Q00208F 40-42 U4Q00412F 29-31
U4Q00103F 6-8 U4QO0209F 48-50 U4Q00413F 31-33
U4QO0104F 8-10 U4Q00210F 56-68 U4Q00414F 33-35
U4Q00105F 10-12 U4Qo0211F 60-62 U4Q00415F 35-37
U4Q00106F 24-26 U4Q00301F 4-6 U4Qo0416F 37-39
U4Q00107F 26-28 U4Q00302F 6-8 U4Qo0417F 39-41
U4QO0108F 28-30 U4QO0303F 810 U4Q00418F 41-43
U4QO00109F 30-32 U4Q00304F 10-12 U4Q00419F 43-45
U4Q00110F 32-34 U4Q00305F 12-14 U4Q00420F 45-47
U4QO0111F 34-36 U4QO00305FD 12-14 U4Qo0421F 47-49
U4Qo0112F 36-38 U4Q00306F 16-18 U4Qo0422F 49-51
U4Qo0113F 38-40 U4QO0307F 22-24 » U4Q00423F 51-563
U4Q00113FD 38-40 U4Q00308F 34-36 U4Q00424F 53-55
U4Qo0114F 40-42 U4QO0309F 42-44 U4Qo0425F 55-57
U4Qoo115F 42-44 U4Q00309FD 42-44 U4Qo0426F 57-59
U4Qoo116F 44-46 U4QO00310F 52-54 U4Q00s01F 4-6
U4Qo0117F 46-48 U4Q00311F 60-62 U4Q00502F 6-8
U4Q00118F 48-50 U4Q00401F 2-4 U4Q00503F 20-22
U4Q00119F 50-52 U4Q00402F 4-6 U4Q00504F 24-26
U4Q00120F 52-54 U4Q00403F 6-8 U4Q00505F 28-30
U4Q00121F 59-61 U4Q00404F 8.5-10.5 U4Q00506F 32-34
U4Q00122F 65-67 U4Q00405F 15-17 - U4Q00506FD 32-34
U4Q00201F 3-5 U4Q00406F 17-18 U4Q00507F 36-38
U4Q00202F 6-8 U4Q00407F 19-21 U4Q00508F 42-44
U4Qo0203F 9-11 U4Q00407FD 19-21 U4Q00509F 48-50
U4Q00204F 22-24 U4Q00408F 21-23 U4Q00510F 58-60
U4Q00205F 24-26 U4Q00409F 23-25 U4Q00601F 4-6
U4Q00206F 28-30 U4Q00410F 25-27 U4QO0602F 6-8

' U4Q00603F 9-11
See notes at end of table.
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Table 2-2 (Continued)
DPT Location Sample Intervals

Interim Remedial Action

Focused Field Investigation Report, Operabie Unit 4

Naval Training Center
Orlando, Florida

Sample ID Depth (ft) Sample ID Depth (ft) Sample ID Depth (ft)
U4QO0804F 11-13 U4Q01003F 8-10 U4Qo1111F 38-40
U4QO0605F 22-24 U4Q01004F » 10-12 U4Qo1112F 44-46
U4Q00606F 26-28 U4Q01005F 12-14 U4Q01113F 50-52
U4Q00607F 30-32 U4Qo01006F 14-16 U4Q01114F 54-56
U4Qoo701F 4-6 U4Q01007F 22-24 U4Q01115F 58-60
U4Qo0702F 6-8 U4Q01008F 24-26 U4Q01115FD 58-60
U4Q00703F 18-20 U4Q01009F 26-28 U4Qo1116F 62-64
U4Q00801F 4-6 U4Q01010F 28-30 U4Qo1201F 4-6
U4Q00802F 6-8 U4Q01011F 30-32 U4Q01201FD 4-6
U4Q00803F 18-20 U4Q01012F 32-34 U4Q01202F 6-8
U4Q00804F 24-26 U4Qo1013F 34-36 U4Q01202FD 6-8
U4Q00805F 30-32 U4Qo1014F 38-40 U4Q01203F 8-10
U4Q00806F 38-40 U4Qo1015F 42-44 U4Q01204F 18-20
UaQioo807F 46-48 U4Q01016F 46-48 U4Qo1205F 22-24
U4Q00808F 50-52 U4Qo1017F 48-50 U4Q01205FD 22-24
U4QO0809F 54-56 U4Q01018F 50-52 U4Q01206F 26-28
U4Q00901F 4-6 U4Q01019F 52-54 U4Q01206FD 26-28
U4Q00902F 7-9 U4Q01020F 54-56 U4Q01207F 32-34
U4Q00803F 16-18 U4Qo1021F 56-58 U4Q01 207FD 32-34
U4Q00803FD 16-18 U4Qo1022F 58-60 U4Qo1208F 38-40
U4Q00904F 20-22 U4Q01023F 60-62 U4Q01209F 46-48
U4Q00904FD 20-22 U4Qo01024F 64-66 U4Q01210F 50-62
U4Q00905F 24-26 U4Q01101F 4-6 U4Qo01211F 54-56
U4Q00905FD 24-26 U4Q01102F 6-8 U4Qo1212F 58-60
U4Q00906F 28-30 U4Q01103F 8-10 U4Q01301F 24-26
U4QO00906FD 28-30 U4Q01104F 10-12 U4Q01302F 30-32
U4Q00907F 34-36 U4Q01105F 12-14 U4Q01303F 3€-38
U4Q00908F 42-44 U4Q01106F 14-16 U4Q01304F 42-44
U4Q00809F 48-50 U4Qo1107F 22-24 U4Q01305F 48-50
U4Q00810F 52-54 U4Q01108F 26-28 U4Q01306F 54-56
U4Q01001F 4- U4Q01109F 30-32 U4Q01307F 58-60
U4Q01002F 6-8 U4Q01110F 34-36

Notes: DPT = direct push technology.
ID = identification.
ft = feet.
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Five drive point wells were installed in Lake Druid to analyze the head potential
between the surface water and the groundwater. As shown on Figure 2-3, four wells
were located along the shoreline and one well out into the lake. To assist in
the analysis of the vertical head potential, a sixth drive point well was
installed in the creek approximately 40 feet east of the main body of the lake.
Vertical head potential was analyzed by measuring the water level both inside and
outside the drive point well. A higher water level within the drive point well
indicated an upward vertical potential, while a lower level in the well indicated
a downward potential.

Following purging, a groundwater sample was collected from each of the six drive
point wells within the lake and the creek to characterize groundwater contamina-
tion just below the lake bottom. The wells were sampled using 3/4-inch interior
diameter (ID) Teflon™ bailers and analyzed in the onsite laboratory for the target
VOCs. The sampling results are reported in Chapter 4.0, Section 4.3

Four drive point wells were also installed east of the lake in the wooded area
to assist in assessing groundwater flow across the study area. The elevation of
groundwater was determined by subtracting the depth of water below top of casing
(BTOC) from the elevation at the top of casing (TOC) at the four drive point well
locations inland. The data were used along with elevation data from the
monitoring wells to create a potentiometric surface map reported in Subsection
2.7.1. TOC elevations were all surveyed relative to mean sea level.

2.5 DRILLING FIELD PROGRAM. Drilling services were provided under subcontract
by Alliance Environmental, Inc. Alliance was tasked to install surface casings,
collect subsurface soil samples, and install monitoring wells.

2.5.1 Surface Casing Installation Alliance used mud rotary drilling methoeds to
construct the boreholes for surface casing installation. The casings were
installed for two reasons:

(1) to seal off the upper portion of the surficial aquifer from potentially
contaminating the lower portion beneath the dense layer, while
penetrating through the dense layer with telescope casing for access with
DPT to take groundwater samples; and

(2) to seal off the upper portion of the surficial aquifer while installing
intermediate and deep monitoring wells.

The casings installed to enable the DPT rig to sample beneath the dense layer
consisted of a 6-inch PVC section set just into the dense layer and a 2-inch PVC
section telescoping through the dense layer. The borehole for the 6-inch PVC
section was created using mud rotary drilling methods with a 10.25-inch roller-
cone bit. The advancement of the 2-inch section was completed using a 4.25-inch
roller-cone bit. Each section of the telescoping casing was secured and sealed
with a cement-bentonite grout mix that was tremied from the bottom of the casing
to the ground surface. Four locations (U4Q001, U4Q004, U4Q007, and U4QO10)
required two casings, one for the piezocone penetration and one for groundwater
sampling. Table 2-3 summarizes the construction details for each casing.
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Table 2-3
DPT Casing Construction Details
Interim Remedial Action
Focused Field Investigation Report, Operable Unit 4
Naval Training Center
Orlando, Florida
Boring ID Date I.nstalled Date I_nstalled 6-inch Casing Depth 2-Inch Casing Depth
(6-inch) (2-inch) (feet bls) (feet bls)

U4Q001(1) 5/17/96 5/19/96 17 23
U4Q001(2) 5/18/96 5/19/96 17 23
u4Qo02 - 5/18/96 5/19/96 16 225
U4Qo04(1) 5/20/96 5/21/96 11.5 16
U4Q004(2) 5/20/96 5/21/96 11 16
U4Qi005 5/20/96 5/21/96 1 18
U4Qo06 5/20/96 5/21/96 16 20
U4Qo07(1) 5/22/96 5/23/96 10 18
U4Qo07(2) 5/22/96 5/23/96 10 18
U4Qoos 5/22/96 5/23/96 12 18
U4Qo09 5/22/96 5/23/96 13 18.5
U4Qo10(1) 5/29/96 5/30/96 17 22
u4Qo10(2) 5/29/96 5/30/96 17 22
U4Qo11 5/29/96 5/30/96 17 22
UaQo12 5/29/96 5/30/96 12 18
U4Qo13 6/03/96 6/04/96 14 245
Notes: All casing méterials are made of polyvinyl chloride.

DPT = direct push technology.

ID = identification,

bis = below land surface.
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Upon completion of piezocone advancement and groundwater sample collection, the
casings and associated holes were abandoned using a cement-bentonite mix that was
tremied from the bottom of the associated hole and casing to the ground surface.

Casings were also installed during monitoring well installation. Eight-inch steel
casings were installed to seal off contamination in the upper zones of the
surficial aquifer from the deeper =zones. Such casings were used in the
construction of two intermediate and two deep wells. The boreholes for the four
casings were created by a 10.25-inch roller-cone bit. Once installed, the casings
were grouted in place by tremieing a cement-bentonite grout mix from the bottom
of the casing to the surface. Details of the construction for monitoring well
casings are included in Table 2-4.

2.5.2 Subsurface Soil Lithologic Sampling Lithologic samples were collected at
two deep monitoring well locations. Samples from the surface to the dense layer

were collected during the installation of the PVC casings used for the DPT work.
The remainder of the lithologic samples were collected during the installation
of the steel casings and the monitoring wells. Boring logs are included in
Appendix D. Four samples from four different zones were sent offsite for grain-
size analysis, to assist in the design of future monitoring and/or groundwater
extraction wells installed at the site. Sample U4SGSOl was a composite of soil
taken above the dense layer. U4SGS02 was a representative sample of the dense
layer. U4SGS03 was a composite of samples from below the dense layer. U4SGS04
was a representative sample from just above the Hawthorn Group. The results are
presented in Appendix E.

2.5.3 Monitoring Well Installation Six monitoring wells were installed at OU &
to provide long-term monitoring capability and characterize the hydraulic
characteristics of the surficial aquifer at different depths, including the dense
layer that could not be sampled using DPT techniques (Figure 2-6). The six
monitoring wells were installed at two locations as clusters of three. Each
cluster contains a shallow, water table well completed above the dense layer; an
intermediate well, cased to the upper portion of the dense layer and intended to
screen the interval containing the very dense and in some cases cemented sand;
and a deep well, cased down to approximately 40 feet and screened above the
uppermost clay layer within the Hawthorn Group. Cluster locations were selected
after review of the DPT results and discussions with the OPT.

The shallow monitoring wells were installed using an 8-inch outside diameter (OD),
hollow stem auger. The intermediate and the deep monitoring wells were advanced
through 8-inch-diameter casing with the 4.25-inch roller-cone bit. All monitoring
wells were constructed of 2-inch ID, Schedule 10S Type 304, flush-jointed,
threaded, stainless steel screen and riser. The shallow wells were constructed
with 10 feet of 0.010-inch wire wrapped screens. The intermediate and deep wells
were constructed with 5 feet of 0.010-inch wire wrapped screen. The annular space
around the well screens was backfilled with a clean silica sand (20/30),
compatible with the screen slot size, extending from the bottom of the well screen
to 2 feet above the top of the screen. A minimum 0.5-foot-thick bentonite pellet
seal was installed above the sand pack. A cement-bentonite grout was tremied from
the top of the bentonite seal to the ground surface. Each well was completed with
an aboveground protective cover with locking cap for security, surrounded by a
3-foot by 4-foot by 6-inch concrete pad. Protective posts were placed around both
clusters of wells. Table 2-4 summarizes the construction details for each well.
Monitoring well construction diagrams are provided in Appendix F. ‘
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Table 2-4
Monitoring Well Construction Details

Interim Remedial Action
Focused Field Investigation Report, Operable Unit 4
Naval Training Center
Orlando, Florida

wao | Do | Gopn | VLo | S | pag | e | cou |G
(feet bis) Interval (feet bls)
OLD-13-09A 5/31/96 12 1 1-11 0.5-12 0-0.5 0 N/A
OLD-13-10B 6/02/96 21 21 16-21 15-21 12-15 0-12 15
OLD-13-11C 6/02/96 62 62 57-62 55-62 52-55 0-52 355
OLD-13-12A 6/04/96 11.5 11.5 1.5-11.85 1-11.5 0-1 0 N/A
OLD-13-13B 6/04/96 21 21 16-21 14-21 10-14 0-10 15.5
OLD-13-14C 6/04/96 62 62 57-62 55-62 53-55 0-53 45

' AB,and C Suffixes denote shallow, intermediate, and deep wells, respectively.

Notes: Al wells constructed with 2-inch stainless steel riser and screen. All wells are equipped with 0.01-inch wire wrapped
screen.

ID = identification.
bls = below land surface.
N/A = No casing was installed.
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2.5.4 Monitoring Well Development Each monitoring well was developed by ABB-ES
personnel following a minimum of 24 hours of grout set time. The wells were

developed to remove fine soil particles, improve hydraulic connection with the
natural formation, and obtain representative groundwater samples during the
groundwater sampling phase. All monitoring wells were developed using submersible
pumps. Development of the deep wells was initiated with an inertial pump and
completed with a submersible pump. Wells were purged a minimum of three well
volumes, until the water was clear and free of turbidity, and/or until field
measurements of pH, temperature, and conductivity stabilized. All of the
parameters were measured regularly during the development process and logged into
the field logbook. All foreign water introduced during well installation was also
developed out of the formation. The monitoring well development logs are provided
in Appendix G.

Development data indicated that OLD-13-11C and OLD-13-13B may have suffered some

form of grout intrusion. Evidence of this can be seen by the relatively high pH
readings.

2.6 GROUNDWATER SAMPLING. The first groundwater sampling event was conducted

approximately 2 weeks following the monitoring well installation. Prior to
purging, the breathing zone and the mouth of each well were monitored for VOCs
with a flame ionization detector (FID). No readings were detected in the

breathing zone, but were detected in the well mouths at every location. OLD-13-
10B had the highest reading at 400 parts per million (ppm). A methane filter was
used; however, by the time it was employed, most of the VOCs had probably escaped
the well mouth. Steady readings could not be sustained long enough to compare
the filter and nonfilter readings accurately.

Each well was purged prior to sampling to clear the well of stagnant water that
was not representative of aquifer conditions. Low-flow sampling was the method
utilized to purge and sample each monitoring well installed at OU 4. The purpose
of using low-flow purging was to ensure that the sample taken was from the
targeted aquifer zone. New 1/4-inch OD Teflon™ tubing was lowered into each well
and connected to an ISCO peristaltic pump for purging. All investigation-derived
waste (IDW) generated from well purging was placed in labeled drums at a staging
area north of Building 1100.

Each well was purged a minimum of three well volumes. During purging, tempera-

ture, pH, conductivity, and dissolved oxygen (0,) were measured regularly with

an Orion Model 250A (pH), YSI Model 33 conductivity/temperature, and a YSI Model

51B dissolved O, meter, respectively. When the parameters, along with turbidity,

had stabilized, a sample was taken. OLD-13-11C and OLD-13-13B had elevated pH
readings, although they were thoroughly developed and purged. It was believed

that grout and/or mud from the drilling process collected down near the screen

and could not be flushed out. Refer to the Field Data Record forms in Appendix

H for more specific details of each purge and sample taken.

A new 2.5-liter amber bottle was used to collect the groundwater sample from each
well. A rubber stopper, #5 size, was wrapped in a Teflon™ swatch. It was placed
in the bottle mouth with two 1/4-inch OD Teflon™ tubing sections inserted through
two holes in the stopper. One piece of tubing ran up from the well and the other .
ran to the peristaltic pump as shown on Figure 2-7. A vacuum was created in the
bottle, and the groundwater sample was slowly drawn in. The 2.5-liter amber
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Tubing from the well

#5 Rubber stopper
wrapped with a Teflon swatch

1<

Tubing to the peristaltic pump

2.5—liter collection bottle

Groundwater sample

NOT TO SCALE

FIGURE 2-7
LOW FLOW GROUNDWATER
SAMPLING DETAIL
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bottle was filled, and the contents were poured into the containers appropriate
for each parameter sent to the laboratory for analysis. The inlet of the tubing
was normally set at the midpoint of the screened interval in each monitering well.

Parameters collected for laboratory analysis are summarized in Table 2-5. A .45
micron filter was connected in line between the well and the 2.5-liter bottle,

to collect the filtered inorganic samples. Groundwater for VOC analysis was

collected last in three 40-milliliter (m&) glass vials. They were collected as
a grab sample by removing the 2.5-1liter amber bottle and slowly purging a sample
through the Teflon™ tubing. The tubing was removed from the well, and the
groundwater sample was drained by gravity out of the Teflon™ tubing that had been
in the well and into the 40-m£ vials.

Proper quality assurance and quality control (QA/QC) was maintained during
groundwater sampling as outlined in the NTC, Orlando Project Operations Plan (ABB-
ES, 1994a). A rinsate was taken from the Teflon™ tubing used to sample the wells.
At location OLD-13-09A, a duplicate was completed for all parameters sent to the
laboratory. A matrix spike and matrix spike duplicate (MS/MSD) was taken at
location OLD-13-10B. All samples were kept on ice in the field with a trip blank.
Samples were packed and then shipped to the laboratory at the end of each day by
Federal Express priority overnight. Quality Analytical Laboratories in
Montgomery, Alabama, received all shipments, and Appendix I contains copies of
the chain-of-custody forms.

2.7 HYDROGEOLOGIC CHARACTERIZATION SURVEY. A hydrogeologic characterization
survey was conducted, including a groundwater elevation survey, a vertical
potential survey, collection of aquifer characteristics through slug tests, and
analysis of aquifer seepage into the lake to support the SCM.

2.7.1 Groundwater Elevation Survey In order to assess groundwater flow across
the site, groundwater elevations in each of the monitoring wells and inland drive

point wells were measured. The horizontal and vertical coordinates of the
monitoring wells and drive point wells were surveyed by a Florida licensed
surveyor and are presented in Table 2-6. The elevation of groundwater is

determined by subtracting the depth of water BTOC from the elevation at the TOC.
One round of water level measurements was taken using a water level indicator and

is reported in Table 2-7. The water level data for the shallow wells represents

the potentiometric surface shown as Figure 2-8. These data indicate groundwater
flow is toward the west. A plot of groundwater elevations from the deep wells
would show the same general trend.

2.7.2 Slug Testing In situ hydraulic conductivity tests were performed on four
of the monitoring wells installed during this investigation. Rising head slug
tests were run for all the wells; falling head tests were performed only on wells
where the water table was above the screened interval of the monitoring well.
The shallow monitoring wells (OLD-13-09A and OLD-13-12A) had three rising head
slug tests run on each. The intermediate and deep wells (OLD-13-10B and OLD-13-
14C, respectively) had two rising head and two falling head slug tests run on
each.

Before each test, the monitoring‘wells were opened and allowed to equilibrate with
ambient air conditions. A static water level measurement was recorded after the
well had equilibrated. A 10-pounds per square inch (1b/in?) transducer was
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Table 2-5
Offsite Laboratory Analytical Parameters
IRA Groundwater Monitoring Wells

Interim Remedial Action
Focused Field Investigation Report, Operable Unit 4
Naval Training Center
Orlando, Florida

Laboratory Analysis Collected Amount Preservative
Total Suspended Solids, Total Dissolved Solids, Total Solids, Total 1 liter none
Chlorides, Alkalinity, Suifate
Total Organic Carbon 100 m2 H,S0O,
Total Sulfides 250 m2 ZnAc/NaOH
Inorganics 1 liter HNO,
Inorganics, .45 micron filter 1 liter HNQ,
3-40me HCI

Volatile Organic Compounds

Notes: IRA
m£ = milliliter.
H,S0, = sulfuric acid.

Interim Remedial Action.

ZnAc/NaOH = zinc acetate/sodium hydroxide.

HNQO, = nitric acid.
HCI = hydrochloric acid.
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Table 2-6

Orlando, Florida

Interim Remedial Action
Focused Field Investigation Report, Operable Unit 4
Naval Training Center

Well Point and Monitoring Well Location and Elevation Survey

Horizontal Coordinates '

TOC Elevation

Well Number Northing | Easting (msl)

DP-1 1,536,833.15 544,607.72 104.01
DP-2 1,536,846.70 544,552.55 104.78
DP-3 1,536,800.29 544,560.09 105.15
DP-4 1,536,885.31 544,531.80 104.16
DP-5 1,536,747.31 544,507.63 104.68
DP-7 1,536,909.84 544,743.95 113.43
DP-8 1,536,678.01 544,500.81 105.93
DP-9 1,536,592.12 544,592.35 107.90
DP-10 1,536,695.32 544,743.57 110,92
OLD-13-09A 1,536,845.69 544,605.89 105.99
OLD-13-10B 1,536,857.37 544,607.95 105.87
OLD-13-11C 1,536,850.67 544,600.52 105.98
OLD-13-12A 1,536,803.34 544,687.41 107.17
OLD-13-138 1,536,799.83 544,693.11 107.69
OLD-13-14C 1,536,807.66 544,695.82 107.93

' U.S. Geological Survey, North American Datum, 1927.
Notes: No survey data collected for well number DP-6.

TOC = top of casing.
msl = mean sea level.
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Table 2-7

Water Level Elevation Survey

Interim Remedial Action

Naval Training Center
Orlando, Florida

Focused Field Investigation Report, Operable Unit 4

Depth to Water

Well Top Elevation

Water-Level Elevation

Well Number Date (feet BTOO) (feet) (feet)
OLD-13-9A 7/23/96 4.07 105.99 101.92
OLD-13-10B 7/23/96 3.78 105.87 102.09
OLD-13-11C 7/23/96 3.61 105.98 102.37
OLD-13-12A 7/23/96 4.24 107.17 102.93
OLD-13-13B 7/23/96 4.60 107.69 103.09
OLD-13-14C 7/23/96 482 107.93 103.11
DP-7 7/23/96 9.09 113.43 104.34
DP-8 7/23/96 4.34 105.93 101.59
DP-9 7/23/96 5.37 107.90 10253
DP-10 7/23/96 7.41 110.92 10351

Notes: No survey data collected for DP-6.

BTOC = below top of casing.
msl = mean sea level.
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lowered into the monitoring well far enough below the water surface to prevent
any collisions with the slug. In shallow wells, the transducer was lowered to
within 2 feet of the bottom of the well so that accumulated silts that may have
been in the bottom of the well would not interfere with the sensing ports.

Time was allowed for the transducer to equilibrate with the new conditions and
water level to return to static. The transducer was connected to a Hermit 1000c
data logger. After equilibrium was reached, the slug was submerged and the data
logger started. The slug test was allowed to run a minimum of 10 minutes so that
the step function of the data logger could be used. When the water level had
recovered to at least 90 percent of static levels, the test was stopped. The slug
was removed swiftly from the well, and the rising head portion of the test was
begun. The well was again allowed to recover to 90 percent of static water level
before the test was stopped.

The data were downloaded to a computer where it was processed using the method
of Bouwer and Rice (1976) as implemented in the Aqtesolv software program. For
wells where the top of the screen was above the water table, the plot was
analyzed using the double straight line method (Bouwer, 1989) to account for
filter pack drainage. The permeability test plots are provided in Appendix J.

2.7.3 Vertical Potential Survey A vertical potential survey was conducted in
order to analyze the head potential between the surface water and the groundwater.
Six drive point wells were installed in Lake Druid and the creek. As shown on
Figure 2-3, the wells were situated with four along the shoreline, one out in the
lake, and one in the creek. Head potential was analyzed by measuring the
difference in water level between the groundwater inside the well and the surface
water outside the well casing. By using the TOC as a reference, a higher water
level inside the well than the surface water outside the well indicates an upward
potential from the surficial aquifer, i.e., water is flowing from the surficial
aquifer into the lake. A lower water level inside the well than the surface water
outside the well indicates a downward potential from the lake into the surficial
aquifer, i.e., water is flowing from the lake into the aquifer. Table 2-8
presents the results from the head potential survey. An upward potential from
the surficial aquifer was measured at each of the six locations.

2.7.4 Seepage Meter As stated in the Interim Remedial Action Focused Field
Investigation Work Plan (ABB-ES, 1996b), a seepage meter was to be utilized to
measure the rate at which Lake Druid is being fed by the surficial aquifer. ABB-
ES fabricated a seepage meter from a 55-gallon drum and some PVC hardware. The
seepage meter was tested in Lake Baldwin prior to the field effort and indicated
good connection between the lake and the surficial aquifer. In Lake Baldwin, the
seepage meter responded during the first 24-hour period with 25 mf of groundwater
flowing into the meter. The next day, following a heavy rainfall event, the meter
recorded 100 m# in a 24-hour period. However, in Lake Druid the seepage meter
did not show a response. This was probably due to the fact that in order to get
a response the seepage meeter must be well-connected, i.e., "sealed," to the
lake’s bottom. The bottom of Lake Baldwin was mostly sand, allowing for good
connection. However, the bottom of Lake Druid has a thick organic mat sitting
above the sandy bottom, making it more difficult to get the proper seal.
Therefore, seepage rate data from the seepage meter are not available for Lake
Druid at this time.
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Table 2-8

Head Potential Elevation Survey

Interim Remedial Action

Focused Field Investigation Report, Operable Unit 4

Naval Training Center
Orlando, Florida

Depth to Water Inside Depth to Water Potential
Well Number Date gasin (ft BTOC) Qutside Casing (Upward-U)
g {ft BTOC) (Downward-D)
DP-1 5/12/96 2.10 2.21 u
5/28/96 2.04 2.09 U
DP-2 5/12/96 3.66 3.70 U
5/28/96 354 3.58 u
DP-3 5/28/96 3.86 3.96 u
DP-4 5/28/96 2.86 2,97 u
DP-5 5/28/96 3.46 3.49 u
DP-6 5/28/96 4.34 4.36 U

Note: ft BTOC = feet below top of casing.
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3.0 ANALYTICAL PROGRAM

This section summarizes the analytical program for onsite and offsite analysis
of soil samples, sediment samples, surface water samples, and groundwater samples
collected during Interim Remedial Action Focused Field Investigation at OU 4.
All samples were collected in accordance with procedures outlined in the NTC,
Orlando Project Operations Plan (ABB-ES, 1994a). In addition, this section
assesses onsite and offsite data quality and useability and compares onsite and
offsite analytical results.

3.1 ONSITE CHEMICAL ANALYSIS. Samples collected for onsite analysis were
analyzed for target VOCs using a GC field laboratory. The analytical methods used
were based on standard USEPA Methods SW-846, 5030 (purge and trap preparation),
8000A (GC calibration), 8010A (halogenated volatile organics), and 8020 (benzene,
toluene, ethylbenzene, and xylenes [BTEX]) with modifications for field analysis.
Table 3-1 summarizes the sampling and analysis program for samples collected for
onsite laboratory analysis.

3.1.1 Onsite Analytical Methodology Modifications to the USEPA 8010/8020 Method
are summarized in this subsection. Samples were analyzed using a Tekmar 3000
purge and trap concentrator connected to a Hewlett-Packard™ 5890 Series II GC.
The GC was set up with the purge and trap unit, and for efficiency, a Tekmar 2016,
16-port automatic sampler was added later in the program. Two detectors, a
photoionization detector (PID) for BTEX and an electrolytic conductivity detector
(ELCD) for chlorinated hydrocarbons were used. A DB-624 75-meter megabore column
was used for compound separation. The following run conditions were established:

Tekmar 3000 purge time = 6 minutes

Tekmar 3000 desorb time = 2 minutes

Tekmar 3000 bake time = 5 minutes

HP 5890 injection port temperature = 180 degrees Celsius (°C)
HP 5890 PID detector port temperature = 275 °C

HP 5890 ELCD detector port temperature = 900 °C

HP 5890 initial oven temperature = 40 °C for 4 minutes
HP 5890 oven temperature ramp = 6 °C per minute

HP 5890 final oven temperature = 180 °C

helium carrier flow = 10 mf& per minute

hydrogen makeup flow = 110 mZ per minute

3.1.2 Onsite Performance Criteria The quality control (QC) criteria for the
onsite analytical method were established to monitor method performance. An
initial three-point calibration for quantitation (low, mid-range, and high
concentrations) was performed for each instrument. Target compounds and reporting
limits are presented in Table 3-2. Instrument stabilities were monitored every
24 hours with a calibration standard at the mid-range concentration. The
quantitation performance criterion for operation was the agreement of the check
standard with the three-point calibration curve to within 30 percent. Samples
were to be analyzed only if no more than one compound per detector exceeded these
criteria. If the standard did not meet this criterion, a second standard was
analyzed. If this second standard did not meet criteria, a new calibration curve
was prepared.
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Table 3-1
Summary of Sampling and Analysis Program for
Samples Collected for Onsite Analysis

Interim Remedial Action
Focused Field Investigation Report, Operable Unit 4
Naval Training Center
Orlando, Florida

Type of Sampling Number of VOC Analyses
Groundwater (Drive Point) 8
Groundwater (Direct Push) 168
Sufface Water 59
Sediment ' 59
Soil © 4
Quality Control Samples

Field Duplicates 27
MS/MSD 18
Equipment Reinstate Blanks 48
Method Blanks 34

Notes: VOC = volatile organic compound.
MS/MSD = matrix spike/matrix spike duplicate.
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Table 3-2

Target Compounds and Reporting Limits for Onsite Analysis

Interim Remedial Action

Focused Field Investigation Report, Operable Unit 4

Naval Training Center
Orlando, Florida

Compound Name

Vinyl Chloride

1,1 Dichloroethene
trans-1,2-Dichloroethene
cis-1,2-Dichioroethene
Trichloroethene
Tetrachioroethene .
Benzene

Toluene
Ethylbenzene
m/p-Xylene

o-Xylene

Reporting Limit (ug/£)

0.1
1.0
05
2.0
05
05
0.5
0.5
0.5
0.5
0.5

Note: ug/f = micrograms per liter.
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The identities of the target compounds were based on comparison with the retention '

times for the standards. Retention time windows of plus or minus 3 percent were
established, based on the most recent calibration curve. For some cases,
especially VC, the peak was so broad that a 3 percent retention time window was
not adequate and operator judgement was applied.

Every 24 hours, a method blank of deionized water was analyzed to confirm that
no target compounds were introduced by sample handling and analysis. The method
blank criterion was met if no target compounds were present above the reporting
limit for the instrument. A surrogate solution containing bromofluorobromine was
injected into each sample at a known concentration to determine percentage
recoveries. The recovery range of 50 to 150 percent was established

for water samples, and the recovery range of 30 to 170 percent was established
for soil samples as one of the operating criteria for onsite analysis.

3.2 OFFSITE CHEMICAL ANALYSIS. The overall precision and variability of the
field screening program was assessed through the use of split samples, which were
analyzed by both the ABB-ES field laboratory and a Naval Energy and Environmental
Support Activity (NEESA) certified offsite laboratory. Approximately 10 percent
of the environmental samples collected were sent to the offsite laboratory,
consisting of 18 groundwater samples (including one field duplicate), 4 surface
water samples, and 5 sediment samples.

Presented below is an evaluation of the analytical results for these samples.
Onsite samples were analyzed for purgeable VOCs using the field screening
methodology described in Subsection 3.1.1. Sediment samples were analyzed offsite
for the TCL volatile organics using the CLP Statement of Work (SOW) for Organics
Analysis (OIMO1.9). Groundwater and surface water samples were analyzed offsite
for low level volatile organics, using the Superfund Analytical Method for low
Concentration Organics Analysis (SAMICO, 10/92). Offsite laboratory results
conform to Level D (USEPA Level IV) requirements and were independently reviewed
and validated by a subcontractor against Level C requirements using NEESA guidance

document 20.2-047B (1988), entitled Sampling and Chemical Analysis Quality

Assurance Requirements for the Navy Installation Program.

3.2.1 Offsite Data Comparison Methodology As there are no specific review
criteria for split samples in both the NEESA and USEPA CLP documents, the
laboratory duplicate precision criteria are utilized in this evaluation. It
should be noted, however, that the use of this evaluation procedure may be overly
conservative, especially with the sediment samples because the samples were not
composited. Compositing environmental samples for determination of volatiles is
generally not appropriate. Sediment duplicate results have a greater variance
than water matrices due to difficulties associated with collecting identical field

samples. Thus, the field samples submitted to both onsite and offsite
laboratories are not considered true splits and will more likely result in a
greater variability than laboratory duplicates. Split samples measure

comparability of field and laboratory results; therefore, the results may have
more variability than laboratory duplicates, which measure only laboratory
performance. Another source of variability is the different methods used in the
analysis, i.e., GC (onsite) versus gas chromatography/mass spectroscopy (GC/MS)
(offsite).
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The duplicate precision criteria have been routinely used in the NEESA and USEPA
CLP to evaluate comparability of laboratory duplicate samples. The same approach
can be applied to field duplicates and split samples. Precision is a measure of
the agreement or repeatability of a set of replicate results obtained from
duplicate laboratory analyses of samples collected from the same location or depth
interval. Precision is a quantitative measure that is expressed as the relative
percent difference (RPD) between analytical values for two samples from the same
gsource divided by the average of their analytical values. RPD is calculated using
the equation

D, -D
RPD=—_* "2 %100 (1)
% (D, +D,)

where D, and D, are the reported values for the duplicate samples.

Laboratory duplicate precision criteria specify that RPDs be no greater than *20
percent for water samples and *35 percent for soil samples when both sample
results are greater than five times the contract-required quantitation limit
(CRQL). It should be noted that primarily because of the greater variability
expected in field duplicates, some USEPA regional offices (e.g., Region II)
specify that field duplicates be qualified as estimated if RPD is greater than
100 for paired data where sample and duplicate are both greater than five times
CRQL.

If the sample and/or duplicate is less than five times the CRQL, the absolute
difference criteria, |D, - D;|, where D; and D, are the reported values for the
duplicate samples, are used. Field duplicates are qualified as estimated if the
absolute difference between the analytical values is greater than CRQL for water
samples and two times CRQL for soil samples. No calculations are made if both
sample and duplicate are below quantitation limits, i.e., the nondetected
parameter pairs are considered to be within control limits.

For this evaluation, the acceptance criteria for evaluating precision of field
duplicates are an RPD of 20 for water matrices and an RPD of 35 for soil/sediment
matrices. For sample results where one or both samples are below five times CRQL,
the absolute difference criteria of less than CRQL for water samples and less than
two times CRQL for sediment samples are used. CRQL values of 10 ug/f (water
samples) and 10 pg/kg (sediment samples) are used as the proxy concentrations for
nondetected parameters in the calculation of absolute difference.

3.3 STATISTICAL COMPARISON OF ONSITE AND OFFSITE LABORATORY RESULTS. A
comparison of the field screening results and the offsite laboratory results for
VOCs is presented in Tables 3-3, 3-4, and 3-5. Only those compounds with at least
one detection in at least one sample (field lab or offsite laboratory) are shown
and evaluated for each matrix (groundwater, surface water, and sediment). If all
nondetected compounds analyzed in both the onsite and offsite laboratories are
included in the calculations, the percent parameter pairs that are out of control
for either the RPD or absolute difference criteria are significantly reduced.

A statistical summary of the results is presented in Table 3-6. The following
is a summary of the major findings.
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Table 3-3 /*\_
Comparison of Analytical Results Between Onsite and '
Offsite Laboratory Surface Water Samples

Interim Remedial Action
Focused Field Investigation Report, Operable Unit 4
Naval Training Center
Orlando, Florida

Identifier: U4wW00201 U4W00201F U4wo1201 U4W01201F
Sample Date: May 7, 1996 May 7, 1996 May 9, 1996 May 9, 1996
RPD or |D| RPD or {D|
1,1-Dichloroethene - 1.1 8.9 - 0.9 9.1
1,2-Dichloroethene (total) - 243 233.0* 170 180.7 6.1
Tetrachloroethene 54 63 15.4 - - -
Toluene - - - 7 7.2 0.2
Trichloroethene 800 150 136.8* 5 5.6 0.6
Vinyl chloride - 12 2.0 54 83 42.3*
Identifier: U4W03101 U4WO3101F U4W03401 U4W03401F
Sample Date: May 13, 1996 May 13, 1996 May 15, 1996 May 15, 1996
RPD or |D| RPD or D]
1,1-Dichloroethene - - - - - -
1,2-Dichioroethene {total) 1 - 9.0 1 - 9.0
Tetrachloroethene 0.4 8.6 - - -
Toluene 1J - 9.0 - - -

Trichioroethene - - - - - -

Vinyl chloride 14 1.5 0.5 - - -

Notes: Sample identifiers ending in F (e.g., U4D00201F) are split samples analyzed in the onsite laboratory while
Sample identifiers ending in 01 (e.g., U4D00201) are split sampies analyzed by an offsite laboratory.
Analytical resuits expressed in micrograms per kilogram (ug/kg) for sediment samples and micrograms
per liter (ug/£) for groundwater and surface water samples.

- = nondetected.

J = reported concentration is an estimated quantity.

RPD = relative percent difference. Paired results evaluated using the RPD criteria are boid.

|D| = absolute difference. Paired results evaluated using this criteria include results where one or both
detected results are below five times contract-required limits (CRQL). The CRQL of 10 pg/kg or Mg/t
is used as the proxy for nondetected parameters.

* = indicates that either the RPD or | D] criterion is exceeded for the particular pair.

NA = not applicabie.
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Focused Field Investigation Report, Operable Unit 4

Table 3-4
Comparison of Analytical Results Between Onsite and Offsite Laboratory
Sediment Samples

Interim Remedial Action

Naval Training Center
Orlando, Florida

Identifier: U4D00201 | U4D00201F U4D01201 | U4DO1201F U4D03101 § U4D03101F U4D03501 | U4D03501F
Sample Date: 7-MAY-96 | 7-MAY-96 9-MAY-96 | 9-MAY-96 13-MAY-96{ 13-MAY-96 15-MAY-96 | 15-MAY-96
RPD or |D| RPD or {D| RPD or |D| RPD or
(D]

1,2-Dichloroethene (total) 46 112.1 66.1* 130 3,028 183.5* 5J - 50 2J 5.7 37
Tetrachloroethene 300D 92 106.1* 24 J 43 19.0 48 - 38.0* - - -
Toluene -- - - - 23 7.7 - - - - - -
Trichloroethene 760 0 220 110.2* 570 D 1,400 84.3* 330 - 320.0* 6J 15 9.0
Vinyl Chloride - 0.4 9.6 - 53 43.0* - - - - - -

See notes at end of table.
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Table 3-4 (Continued)

Comparison of Analytical Results Between Onsite and Offsite Laboratory

Cardimant Camnlaes
DCWIIICII JdItipIco

Interim Remedial Action
Focused Field Investigation Report, Operable Unit 4
Naval Training Center
Orlando, Florida

Identifier: U4D04201 U4D04201F
Sample Date: 21-MAY-96 21-MAY-96
RPD or |D]
1,2-Dichloroethene {total) - - -
Tetrachlorosthens - - -
Toluene 2J ' - 8.0
Trichloroethene - 0.7 9.3
Vinyl Chloride - - -
Notes: Sample identifiers ending in F (e.g., U4D00201F) are split samples analyzed in the onsite
laboratory. -
Sample identifiers ending in 01 (e.g., U4D00201) are split samples analyzed by an offsite
laboratory,

Analytical results expressed
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micrograms per kilogram (ug/kg) for sediment samples and
gi T an

-- = nondetected.

NA = not appflicable.

RPD = relative percent difference.

|D} = absolute difference. Paired results evaluated using the RPD criteria include results

where one or both detected results are below 5 times contract required quantiTation limits
(CRQL). The CRQL of 10 ug/kg or ug/t is used as the proxy for nondetected parameters.
* = either the RPD or |D| criteria is exceeded for the particular pair.

J = reported concentration is estimated quantity.

D = reported concentration is from a dilution analysis.

R
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Table 3-5

Comparison of Analytical Results Between Onsite and Offsite Laboratory

Groundwater Samples

Interim Remedial Action

Focused Field Investigation Report, Operable Unit 4

Naval Training Center
Orlando, Florida

Identifier: U4Q00107 | U4QO0107F U4Q00205 | U4QO0205F U4Q00207 | U4Q00207F U4Q00307 | U4Q00307F

Sample Date: 21-MAY-96| 21-MAY-96 23-MAY-96] 23-MAY-96 23-MAY-96| 23-MAY-96 24-MAY-96| 24-MAY-96

Depth (ft bis): 26-28 26-28 24-26 24-26 32-34 32-34 22-24 22-24

RPD or |D| RPD or |Dj| RPD or [D| RPD or |D|

1,1-Dichloroethene - - - - - - - - - - - -
1,2-Dichloroethene (total) - - - - - - - - - - - -
Tetrachloroethene - 7 88 1.8 - - - - - - - - -
Toluene - - - - - - - - - - - -
Trichloroethene 10 11 1.0 - - - - - - - - -
Vinyl Chloride - - - - - - - - - - - -

See notes at end of table.
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Table 3-5 (Continued)

Comparison of Analytical Results Between Onsite and Offsite Laboratory

Groundwater Samples

Interim Remedial Action
Focused Field Investigation Report, Operable Unit 4
Naval Training Center
Orlando, Florida

Identifier: U4Q00310 | U4QO0310F U4Q00403 ] U4Q00403F U4Q00418 | U4Q00418F U4Q00426 | U4Q00426F
Sample Date: 24-MAY-96] 24-MAY-96 13-MAY-96{ 13-MAY-96 28-MAY-96| 28-MAY-96 28-MAY-96 | 28-MAY-96
Depth (ft bls): 52-54 52-54 68 68 41-43 41-43 57-59 57-59

RPD or |D| RPD or |D| RPD or |D| RPD or |D|
1,1-Dichloroethene - - - - 1.6 84 - - - - - -
1,2-Dichloroethene (total) - - - - 1,200 1,190.0* - - - - - -
Tetrachloroethene - - - - 1.7 8.3 06J 08 0.2 2.0 4.3 23
Toluene - - - - - - - - - - - -
Trichloroethene - - - 290 270 7.1 - 0.8 9.2 074J 1 0.3
Viny! Chloride - - - - 3 7.0 - - - - - -

See notes at end of table.
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Table 3-5 (Continued)

Comparison of Analytical Results Between Onsite and Offsite Laboratory

Focused Field Investigation Report, Operable Unit 4

Groundwater Samples

interim Remedial Action

Naval Training Center
Orlando, Florida

Identifier: U4Q00504 | U4QO0504F U4Q00802 | U4Q00802F U4Q00803 | U4Q00803F U4Q00805 | U4Qo08B5F

Sample Date: 29-MAY-96| 29-MAY-96 14-MAY-96| 14-MAY-96 3-JUN-96 | 3-JUN-96 3-JUN-96 | 3-JUN-96

Depth {ft bls): 24-26 24-26 6-8 6-8 18-20 18-20 30-32 30-32

RPD or |D| RPD or |D| RPD or |D] RPD or |D]

1,1-Dichloroethene - - - - - - - - - - - -
1,2-Dichloroethene ({total) - 1.6 8.4 - - - - 3.2 6.8 - - -
Tetrachloroethene 280D 300 6.9 - - - 17 15 20 - - -
Toluene - - - - - - - - - - - -
Trichloroethene 4 5 1.0 - - - 8 7 1.0 4 16 12.0*
Vinyl Chioride - - - - - - - - - - - -

See notes at end of tabie.
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Table 3-5 (Continued)

Comparison of Analytical Results Between Onsite and Offsite Laboratory

Groundwater Samples

Interim Remedial Action

Focused Field Investigation Report, Operable Unit 4

Naval Training Center
Orlando, Florida

identifier: U4Q01004 | U4QO1004F U4Q01011| U4QO1011F U4Qo01109{ U4Q01109F U4Qo1202 | U4Q01202F
Sample Date: 16-MAY-96| 16-MAY-96 1-JUN-96 | 1-JUN-96 31-MAY-96] 31-MAY-96 4-JUN-96 | 4-JUN-96
Depth (ft bls): 10-12 10-12 30-32 30-32 30-32 30-32 68 68

RPD or |D| RPD or |Dj RPD or |D| RPD or |D|
1,1-Dichloroethene -- -- -- - 4 4.0 - - - - - -
1,2-Dichloroethene (total) - 12 20 - 75 75.0* - 1.8 8.2 - - -
Tetrachloroethene - - - 10,000 2,600 117.5* 6 6.4 0.4 - - -
Toluene - - - - - - - - - - - -
Trichloroethene 5 48 0.2 25,000 3,800 147.2* 4 4.6 0.6 07d - 9.3

Viny! Chioride

See notes at end of table.
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Table 3-5 (Continued)
Comparison of Analytical Results Between Onsite and Offsite Laboratory
Groundwater Samples

interim Remedial Action
Focused Field Investigation Report, Operable Unit 4
Naval Training Center
Orlando, Florida

Identifier: u4Qo1202D 04Q01202DF 1J4101205 04Q01205F
Sample Date: 4-JUN-96 ‘ 4-JUN-96 4-JUN-96 4-JUN-96
Depth (ft bls): 6-8 6-8 2-24 22.24

RPD or | D} RPD or |D|
1,1-Dichloroethene - - - - - -
1,2-Dichloroethene (total) - - - - - -
Tetrachloroethene - - - 6 6.2 0.2
Toluene - - - - - -
Trichloroethene 06J - 9.4 2 1.3 0.7
Vinyl Chioride - - - - - -
Notes: Sample identifiers ending in F (e.g., U4Q00310F) are split samples analyzed in the onsite laboratory, while sample identifiers

without an F (e.g., U4Q00310) are split samples that were analyzed in an offsite laboratory.
Analytical results expressed in micrograms per kilogram (ug/kg) for sediment samples and micrograms per liter (wg/2) for
groundwater and surface water samples.

ft bis = feet below land surface.

- = nondetected.

RPD = relative percent difference

|D| = absolute difference. Paired results evaluated using the RPD criteria include results where one or both detected
results are below 5 times contract required quantitation limits {CRQL). The CRQL of 10 ug/kg or g/ is used as the proxy
for nondetected parameters.

* = either the RPD or |D| criteria is exceeded for the particular pair.

J = reported concentration is estimated quantity.

D = reported concentration is from a dilution analysis.
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Table 3-6

Comparison of Analytical Results Between Onsite and Offsite Laboratory Groundwater,

Suriace Water, and Sediment Sampies

Interim Remedial Action

Focused Field Investigation Report, Operable Unit 4

wr

Ol iati=l) Vool ool

Naval Training Center

Nvlacatn Claetoda
wianivug, rivinva

Groundwater Surface Water Sediment
Summary Statistics
Number Percent Number Percent Number J Percent
A Total number of sampie pairs (onsite and offsite). 18 - 4 - 5 -
B  Total number of evaluated parameters pairs (limited only to param- 108 - 24 - 25
eters with at least one detection in at least one onsite or offsite
sample submitted).
C  Total number of parameter pairs detected in both onsite and ofisite i8 i7 7 29 8 32
sample pair (percent = C/B).
D  Total number of parameter pairs with no detections in both onsite 77 71 9 38 9 36
and nffaita aamnla nair (marnant = N/DY
QNI ViToiww OGIIIPIW '-lﬂll \FUIUGII\ - IJ/ LJI.
E  Total number of parameter paris with detection in either onsite or 13 12 8 33 8 32
offsite sample (percent = E/B).
Total number of parameter pairs out of control for the RPD or - - - - - -
absolute difference criteria,
F  Detected in both onsite and offsite samples (percent = F/B). 3 3 2 8 5 20
G  Detected in either onsite or offsite samplies {percent - G/B). 2 2 1 4 3 12
H  Total out of contro! parameter pairs {percent = H/B). 5 5 3 13 8 32

Notes: RPD = relative percent difference.
- = nondetected.

M
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3.3.1 Groundwater Analytical results of 18 paired groundwater samples indicated
excellent precision with much less variability than expected in water matrices.
Three out of the 18 samples have at least one parameter pair outside of control
limits. Only 5 out of 108 parameter pairs evaluated (4.6 percent of the total)
failed the RPD or |D| criteria, even while using conservative laboratory duplicate
criteria. These results indicate very good comparability of the field screening
data with those of the higher data quality generated by the offsite laboratory.

3.3.2 Surface Water Analytical results of four paired surface water samples
indicated good precision. Only 5 out of 24 parameter pairs evaluated (13 percent
of the total) failed the RPD or |D| criteria. These results indicate good
comparability of the field screening surface water data with those of the higher
data quality generated by the offsite laboratory.

3.3.3 Sediment Analytical results of five paired sediment samples show a greater
variability in VOC concentrations, likely indicating a heterogeneous sediment
matrix. Three out of five sediment samples have at least one parameter pair
outside of control limits. Eight out of 25 parameter pairs (32 percent) evaluated
were out of control, including 5 pairs with detections in both onsite and offsite
samples and 3 pairs with one detection in either the onsite or offsite sample.

NTC-O0U4.FFI
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4.0 INVESTIGATIVE RESULTS

The investigative results are to support the decision path within the project
logic diagram and to refine the SCM.

4.1 GEOLOGIC AND HYDROGEOLOGIGC INVESTIGATIVE RESULTS. Stratigraphic information
was obtained from four piezocone penetrations at OU 4: from the north and south
sides of the creek, near the northern property line, and east of Lake Druid just
above the creek’s beginning (Figure 2-2). Estimates of hydraulic conductivity
were made from the slug test performed on four monitoring wells screened in three
different intervals of the aquifer.  Drive point wells were installed both in the
lake and on land to analyze vertical head potential between the lake and the
surficial aquifer and to assess groundwater flow across the site. Figures 2-3
and 2-6 show the drive point wells and monitoring wells where head potential
surveying, groundwater elevation surveying, and slug testing occurred.

4.1.1 Piezocone Results Physical data gathered during piezocone penetrations
are presented in Appendix B. Depths of piezocone penetrations ranged from the
ground surface to 68 feet bls; however, because penetration was not possible, no
data were collected from actually within the identified high demnsity layer,
approximately 14 to 20 feet deep. The piezocone data indicate that the subsurface
is composed of layers of fine sand interbedded with silty and/or clayey fine sand.
The density of the layers, as interpreted from the piezocone data, is generally
medium dense and dense. No strata were identified that would act as a confining
layer or barrier to vertical contaminant migration. The piezocone data compared
vary consistently with the boring log data generated through split-spoon samples.

4.1.2 Slug Test Results Slug test data were plotted using Aqtesolv™ to estimate
permeability at specific intervals in the aquifer. The permeability test plots
are provided in Appendix J. Hydraulic conductivity estimates associated with the
slug tests are generally consistent over the sampling area and with depth. The
hydraulic conductivity estimates have been tabulated and are presented in Table
4-1. Fourteen estimates were obtained. Hydraulic conductivity estimates range
from 1.323 x 107 centimeters per second (cm/sec) to 4.323 x 10° cm/sec.
Geometric means were calculated for each of the three depth intervals. The
geometric mean of the hydraulic conductivities ranges from 4.071 x 107 cm/sec
for the lowermost interval (just above the Hawthorn) to 1.362 x 1073 cm/sec for
the uppermost depth interval (water table well). These data indicate that the
surficial aquifer is relatively homogeneous and that hydraulic conductivity values
decrease slightly with depth.

Seepage velocities were calculated using hydraulic conductivity values from the
newly installed monitoring wells in the wooded area of the site and an average
hydraulic gradient of 0.012 foot per foot. This hydraulic gradient is based on
water level measurements obtained on July 23, 1996, at the existing monitoring
wells, newly installed monitoring wells, and drive point wells. These water
levels represent the water table surface as shown on Figure 2-8. Based on these
data, groundwater flow within the surficial aquifer is toward the west. Flow is
assumed to be Darcian (i.e., laminar, not turbulent) and the effective porosity

'is assumed to be 25 percent. Seepage velocities calculated from these data and

assumptions range from approximately 0.26 foot per day (ft/day) to 0.78 ft/day.
Contaminant migration is affected by dispersive movement and actual hydraulic

NTC-OU4.FFI
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Table 4-1
Slug Test Hydraulic Conductivity Results

lynterim Remedial Action
Focused Field Investigation Report, Operable Unit 4
Naval Training Center
Orlando, Florida

)

Well ID h?}gi ft/min ft/day gpd/it? cm/sec Comments
OLD-13-09A ouTt 3.964 x 10° 5.708 42,70 2.014 x 10°® Shallow Water Table Well
ouTt 3.964 x 10° 5.708 4270 2.014 x 107
ouT 4.064 x 10° 5.852 4377 2,065 x 10
Average 3.897 x 10° 5.756 43.06 2,031 x 10°®
Geometric Mean 3.997 x 10 5.756 43.05 2.031 x 10°
OLD-13-12A ouTt 2.761 x 103 3.976 29.74 1.403 x 107 Shailow Water Table Well
ouT 2.604 x 10°° 3.750 28.05 1.323 x 10°
ouT 2678 x 10° 3.856 28.85 1.360 x 10
Average 2.681 x 10°® 3.861 28.88 1.362 x 10°
Geometric Mean 2.680 x 107 3.860 28.87 1.362 x 10°
OLD-13-10B IN 3.99 x 107 5.746 42.98 2.027 x 107 intermediate Well
IN 4.036 x 10° 5812 43.47 2.050 x 10° Screened in Dense Layer
ouT 4.389 x 10°° 6.320 47.27 2.230 x 10°°
ouT 4509 x 10°® 6.493 48.57 2.291 x 10°
Average 4.231 x 10° 6.093 45,57 2149 x 10°
Geometric Mean 4,225 x 10°® 6.084 45.51 2.146 x 10°
OLD-13-14C IN 7.845 x 10°® 11.30 84.50 3985 x 10°  Deep Well Screened Just
IN 7.808 x 10° 11.24 84.10 3.966 x 10° Above Hawthorn
ouT 8.509 x 10° 12.25 91.65 4,323 x 107
out 7.914 x 10° 11.40 85.24 4.020 x 10°
Average 8.019 x 10° 11.55 86.37 4.074 x 10°
Geometric Mean 8.014 x 10° 11.54 86.32 4071 x 10°
Total Average 4.931 x 10° 7.101 53.11 2505 x 10°°
Total Geometric Mean 4547 x 10° 6.548 48.98 2.310 x 10°

Notes: ID = identification.
ft/min = feet per minute.
ft/day = feet per day.
gpd/ft? = gallons per day per square foot.
cm/sec = centimeters per second.

NTC-OU4.FFI
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gradient (which may vary horizontally and vertically within the aquifer). Seepage
velocities calculated from slug test data are ordinarily taken as an order of
magnitude estimate. A pumping test would be required for further accuracy.

As shown in Table 2-8, the vertical head potential survey indicates an upward
vertical gradient from the surficial aquifer to Lake Druid at each of the drive
point wells. This supports the conceptual model as to the transfer of groundwater
into Lake Druid.

4.2 LAKE DRUID INVESTIGATION. Surface water and sediment samples were analyzed
by an onsite laboratory for the following parameters: VC, 1,1-DCE, trans-1,2-DCE,
cis-1,2-DCE, trichloroethene, tetrachloroethene, benzene, toluene, ethylbenzene,
m/p-xylene, and o-xylene. Analytical results are provided in Appendix K. Of the
59 surface water samples and 59 sediment samples, 10 surface water samples and
5 sediment samples were sent to an offsite lab for confirmatory analyses. Results
of the offsite analyses are provided in Appendix L.

4.2.1 Surface Water Chlorinated solvents and/or toluene were detected in 39
of the surface water samples. The highest concentration of chlorinated surface
water was in sample U4WOl00lF, located near the mouth of the creek. vocC
concentrations decreased both north and south of the creek along the lake
perimeter and westward out into the lake. However, VOCs were detected in the lake
as far as 200 feet from shore. The highest toluene concentrations were detected
in surface water along the lakeshore south of the creek. Figure 4-1 shows the
extent of total chlorinated VOC contamination in Lake Druid based on the onsite
lab analytical results.

Florida surface water standards for PCE, TCE, and/or 1,1-DCE were exceeded at
three locations. There are no surface water standards for cis-1,2-DCE, VC, or
toluene.

4.2.2 Sediment Chlorinated VOCs, toluene, and/or xylene were detected in 45 of
the sediment samples. The highest concentration of chlorinated VOCs in sediment
was presented in sample U4DO1001F, located near the mouth of the creek (same
location as U4W01001F). The extent of VOCs in sediment mirrors the extent of
surface water VOCs; however, the VOC concentrations in sediment are much higher
than in surface water. Figure 4-2 shows the extent of total chlorinated VOCs in
Lake Druid based on the onsite lab analytical results.

Three sediment samples were collected from two locations for various biological
indicator parameters. Parameters wused for a preliminary evaluation of
biodegradation potential included methane, ethylene, ethane, ammonia and nitrate-
nitrogen, phosphate (ortho), chloride, sulfate, sulfide, TOC, and pH. The results
of the analysis are included in Appendix M.

The presence of methane in two sediment samples indicates methanogenic (anaerobic)
conditions. The presence of ethylene and ethane may be indicative of natural
anaerobic reduction of the chlorinated solvents.

A more thorough evaluation of conditions in the lake and in the aquifer will be
necessary before firm conclusions can be reached.

NTC-OU4.FFI
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4.3 GROUNDWATER INVESTIGATION. One hundred seventy-six groundwater samples,
including 18 duplicate samples, were collected from the 13 locations along the
shoreline and within the woods at OU 4. Figure 2-2 shows locations where
groundwater samples were collected via DPT. Analytical data from onsite analyses
are presented in Appendix K. Ten percent of the groundwater samples, including
duplicates, were submitted to an offsite laboratory for confirmatory analysis of
the onsite data. Validated analytical data from the offsite analyses are
presented in Appendix L.

The southermmost DPT location along the shoreline of Lake Druid was location
U4Q012 (Figure 4-3). Seven groundwater samples were collected from sample depths
ranging from 6 to 60 feet bls. Target VOCs were detected in the six samples,
including PCE and TCE above Florida maximum containment levels (MCLs). Although
above MCLs, VOGC concentrations at this location were much lower than other areas
along the lakeshore. Location U4Q012 is likely very close to the southern edge
of the chlorinated VOC plume. Two samples from location U4Q012 (6 to 8 ft bls
and 26 to 28 feet bls) were submitted for offsite confirmatory analysis. The
offsite data confirmed the presence of low concentrations of the target VOCs in
the sample,

The northernmost DPT locations along the shoreline of Lake Druid were U4Q002 and
U4Q003 (Figure 4-3). Twenty-two groundwater samples were collected from sample
depths ranging from 5 ft to 62 ft bls. VOCs were detected in groundwater samples
from location U4Q002 at low concentrations approximately 50 feet from the northern
boundary of the base. Concentrations of total target VOCs ranged from nondetect
to 7.1 pg/2. VC was not detected based on onsite laboratory data. Sample depths
at U4Q003 ranged from 6 to 62 ft bls. Of the 11 groundwater samples collected
from U4Q003, VOCs were detected in only 2. Although VOCs were detected, location
U4Q003 is likely very close to the northern edge of the chlorinated VOC plume.
Concentrations of total target VOCs ranged from nondetect to 10.0 pg/f; VC was
not detected based on onsite laboratory data. Two samples from location U4Q002
(24 to 26 ft bls and 32 to 34 feet bls) and two samples from location U4Q003 (22
to 24 ft bls and 52 to 54 ft bls) were submitted for offsite confirmatory
analysis. The offsite data confirmed that target VOCs were not present in the
samples at these intervals.

Figure 4-4 is a cross section showing the distribution and concentration of total
VOCs in groundwater along the shoreline of Lake Druid running north-south. The
cross section is based on onsite laboratory GC data. Figure 4-5 shows the
location of the cross-section line. Total VOC concentrations for target compounds
detected in groundwater samples from locations along the shoreline of the site
ranged from nondetect to 1605 ug/l. The data indicate that the maximum depth of
contamination where target VOCs were detected along the lakeshore is approximately
61 feet bls (U4Q00l). Based on the contours on Figure 4-4, the approximate
maximum depth of contamination above 10 ug/f for total VOCs is 52 feet bls. The
minimum depth of VOC contamination in the area along the lakeshore is estimated
to be approximately 4 feet bls. The water table was approximately 1.5 feet bls.
VC was not detected at any of the locations along the lakeshore.

Figure 4-6 is a cross section showing the distribution and concentration of total
VOCs in groundwater running east-west in the vicinity of the creek. The cross
section is based on onsite laboratory GC data. Figure 4-5 shows the location of
the cross-section line. Total VOC concentrations for target compounds detected
in groundwater samples from locations along the east-west line ranged from
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nondetect to 6465 ug/f. The data indicated that the maximum depth of contamina-
tion where target VOCs were detected along the east-west line is approximately
66 feet bls (U4Q010). Based on the contours in Figure 4-6, the approximate
maximum depth of contamination above 10 pg/2 for total VOCs is also 66 feet bls.
The minimum depth of VOC contamination in the area of the east-west line is
estimated to be approximately 6 feet bls. The water table in this area ranged
from 1.5 to 5.0 feet bls. VC was detected at location U4Q010 at depths ranging
from 24 feet to 36 feet bls.

Groundwater samples were also collected from six drive point wells (DP-1 through
DP-6) installed in Lake Druid at the locations shown on Figure 2-3 and the six
monitoring wells installed as two clusters of three shown on Figure 2-6. The
onsite laboratory results from the drive point wells are identified as samples
U4G001xx through U4G006xx for wells DP-1 through DP-6, respectively, and are
included in Appendix K. Offsite laboratory analytical results from the monitoring
wells are included in Appendix I.

The drive point wells in Lake Druid were sampled to characterize contamination
in groundwater just below the lake’s bottom. Drive point well data indicated VOCs
at concentrations ranging from nondetect to 5,800 pg/f. The drive point well data
were compared to the surface water/sediment samples taken at these same locations.
The drive point results show a relationship between groundwater contamination
below the lake bottom and the surface water/sediment sample data at the same
location. This supports the conceptual model of the groundwater contamination
contributing to the contamination in Lake Druid surface water and sediment.

Monitoring wells were installed within the wooded area for permanent long-term
monitoring of the aquifer at different depth intervals. Comparing monitoring well
data with adjacent DPT sampling points at consistent depth intervals indicates
a statistically good comparison, even though the wells were screened over a larger
area and subject to greater volatilization. As an example, this can be
illustrated by comparing data from DPT sample location U4Q001 at consistent depths
with monitoring wells OLD-13-09A and OLD-13-11C. The shallow portion of U4Q001
indicates results for VOCs as high as 990 ug/f compared to the shallow well (OLD-
13-09A) VOCs of 930 pug/L. The comparison also indicates the presence of the same
VOC constituents. No comparison can be generated for the intermediate wells
because they are screened within the dense layer and there were no DPT samples
collected from this interval.

The monitoring wells were also sampled for engineering treatability parameters

(ETPs). 1Included in these data are inorganic parameters. The inorganic data
indicate that aluminum, iron, and manganese are above FDEP guidance concentra-
tions. These data are also included in Appendix I and will be analyzed more

closely during the technology selection and design phase of the project.
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5.0 REFINEMENT OF CONCEPTUAL MODEL AND RECOMMENDATIONS

5.1 REFINED SITE CONCEPTUAL MODEL. The SCM has been refined based on results
from the IRA Focused Field Investigation. The initial SCM considered two
scenarios for contaminant source release and two potential release pathways for
contaminant migration. The contaminant source release scenarios included the

following:

1. operational spills either on the ground surface outside the building or
" in the drain system, and/or

2. Vseepage from the settling tank located to the west of the facility.

As directed by the Navy and the OPT, the field investigation did not focus heavily
on the source release mechanism, but rather on the potential release pathways.
Therefore, one or both scenarios for source release may still hold true.

The pathways initially considered were the following:

1. the transport of the chlorinated solvents by stormwater runoff into the
swale and culvert, from which they are directed to the lake; and

2. seepage of chlorinated solvents through the soil and into the
groundwater, thereby affected by groundwater flow and migrating to the
lake.

The results of the IRA Focused Field Investigation were sufficient to determine
the pathway for contaminant migration. By taking the results of the hydrogeclogic
and Lake Druid investigations and analyzing them as one, the pathway for
contaminant migration is determined to be chlorinated solvents seeping into the
groundwater and migrating via groundwater flow into Lake Druid. Key components
of the investigation that confirm this are as follows:

1. the drive point wells off the lakeshore and in the creek indicating an
upward vertical gradient; '

2. groundwater contaminated with PCE, TCE, and DCE from the suspected source
area down to the lakeshore, based on initial site screening and the IRA
focused investigation; and

3. the surface water and sediment contaminant plume configuration and
contaminant concentrations mirror that of the groundwater contaminant
plume.

A revised 5CM is shown as Figure 5-1. Refinement of the SCM will continue through
the overall Remedial Investigation and Feasibility Study stage of the project.

5.2 RECOMMENDATIONS. The investigative results indicate that the surficial
aquifer between Lake Druid and Building 1100, in line with the creek, is likely
contributing to the majority of contamination in Lake Druid. The highest VOC
concentrations are confined to a zone approximately 200 feet wide and 35 feet
deep.
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Mitigating the VOCs. in Lake Druid surface water will likely require control of
the groundwater plume discharging to the lake. A focused feasibility study will
be performed to consider remedial technologies suitable for the interim action.
Once the VOCs discharging to the lake are controlled, VOC concentrations in the

surface water and sediment should decrease, either through wvolatilization,
continued biological degradation, or both.
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FOREWORD

To meet its mission objectives, the U.S. Navy performs a variety of operations,
some requiring the use, handling, storage, or disposal of hazardous materials.
Through accidental spills and leaks and conventional methods of past disposal,
hazardous materials may have entered the enviromment in ways unacceptable by
today’s standards. With growing knowledge of the long-term effects of hazardous
materials on the environment, the Department of Defense initiated various programs
to investigate and remediate conditions related to suspected past releases of
hazardous materials at its facilities.

One of these programs is the Base Realignment and Closure (BRAC) cleanup program.
This program complies with the BRAC Act of 1988 (Public Law (P.L.) 100-526, 102
Statute 2623) and the Defense Base Closure and Realignment Act of 1990 (P.L. 101-
510, 104 Statute 1808), which require the DOD to observe pertinent environmental
legal provisions of the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA); the 1992 Community Environmental Response Facilitation
Act: Executive Order 12580; and the statutory provisions of the Defense
Environmental Restoration Program, the National Environmental Policy Act (NEPA),
and any other applicable statutes that protect natural and cultural resources.

CERCLA requirements, in conjunction with corrective action requirements under
Subtitle C of the Resource Conservation and Recovery Act (RCRA), govern most
environmental restoration activities. Requirements under Subtitles C, D, and I,
of RCRA, as well as the Toxic Substances Control Act, the Clean Water Act, the
Clean Air Act, the Safe Drinking Water Act, and other statutes, govern most
environmental missions or operational-related and closure-related compliance
activities. These compliance laws may also be applicable or relevant and
appropriate requirements for selecting and implementing remedial actions under
CERCLA. NEPA requirements govern the Environmental Impact Analysis and
Environmental Impact Statement preparation for the disposal and reuse of BRAC
installations.

The BRAC program centers on a single goal: expediting and improving environmental
response actions to facilitate the disposal and reuse of a BRAC installation,
while protecting human health and the environment.
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The Southern Division, Naval Facilities Engineering Command (SOUTHNAVFACENGCOM) ;
the U.S. Environmental Protection Agency; and the Florida Department of
Environmental Protection collectively coordinate the cleanup activities throuzh
the BRAC cleanup team. This team approach is intended to foster partneriny,
accelerate the environmental cleanup process and expedite timely, cost-.effective,
and environmentally responsible disposal and reuse decisions.

Questions regarding the BRAC program at Naval Training Cemtzr, Orlando should be
addressed to the SOUTHNAVFACENGCOM BRAC Environmental Coordinator, Mr. Wayme
Hansel, Code 18B7, at (407) 646-5294 or SOUTRNAVFACENGCOM Engineer-in-Charge
(EIC), Ms. Barbara Nwokike, Code 1873, at (873) 820-5566.
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EXECUTIVE SUMMARY

ABB Environmental Services, Inc. (ABB-ES), under contract to the Southern
Division, Naval Facilities Engineering Command, in accordance with Base
Realignment and Closure (BRAC) 1993, has prepared this Preliminary Risk Evaluation
(PRE) to characterize the potential risks to human health and the environment from
environmental contamination associated with Area C at Naval Training Center (NTC),
Orlando, Florida. The PREs are screening-level evaluations of potential risks
that environmental contaminants associated with Area C may pose to human and
ecological receptors. The PREs were performed to determine whether or not
environmental contamination at Area C will require any future action, including
but not limited to, additional site evaluations, a baseline risk assessment,
remedial measures, or no further action.

The human health and ecological PREs were conducted in accordance with methodology
provided in the U.S. Environmental Protection Agency (USEPA) Region IV Memorandum
"Amended Guidance on Preliminary Risk Evaluations (PREs) for the Purpose of
Reaching a Finding of Suitability to Lease (FOSL)" (USEPA, 1994a), and minutes
of meetings with the USEPA and Florida Department of Environmental Protection
(FDEP) concerning PREs (ABB-ES, 1995c). This methodology is designed to result
in a conservative evaluation that does not overlook or dismiss potentially
substantial risks. The PRE is most useful in determining risks that are not
significant, rather than determining the specific nature and magnitude of risks
associated with the site.

In accordance with this methodology, the public health PRE was conducted by
comparing maximum detected analyte concentrations in groundwater, surface water,
sediment, surface soil, subsurface soil, and estimated indoor air concentrations
of volatile organic compounds (VOCs), to regulatory criteria and readily available
risk screening values based on potential exposures to residential populations.
These evaluations were expressed as risk estimates and were compared to the USEPA
target cancer risk range of 1x107® to 1x10™* and the noncancer hazard index (HI)
value of 1. ‘

The results of the public health risk assessment indicate that, based on available
information, potential residential exposures to groundwater used as source of
drinking water may pose cancer and noncancer risks above USEPA acceptable risk
levels, and maximum groundwater concentrations of chlorinated VOCs, arsenic, and
beryllium exceed State and Federal regulatory criteria. 1In addition, under
current land-use conditions, a potential may exist for VOC vapor migration from
groundwater and subsurface soil to ambient air in aboveground residential
structures. Potential cancer risks for residential inhalation exposures to
estimated indoor VOC concentrations are within USEPA acceptable risk limits, but
are above 1x107®, Cancer and noncancer risk estimates for potential residential
direct-contact exposures to surface soil and subsurface soil, and potential
residential swimming exposures to surface water and sediment in Lake Druid, are
within USEPA acceptable risk limits. However, cancer risk estimates for surface
water are above 1x10°%, and maximum concentrations of arsenic, tetrachloroethylene,
and beryllium in soils exceed State regulatory criteria.

The ecological PRE was conducted by comparing maximum detected analyte
concentrations in surface water and sediment to State and Federal standards and
maximum surface soil concentrations to soil screening values developed by ABB-ES.
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Through these comparisons, analytes which were detected at maximum concentrations
above the screening values were identified. The results of the ecological PRE
suggest that it is unlikely that the populations of aquatic receptors occurring
in Lake Druid, and terrestrial plant, invertebrate, and vertebrate receptors
potentially exposed to Area C surface soils would be adversely affected by
contamination associated with Area C.
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1.0 INTRODUCTION

This document presents Public Health and Ecological Preliminary Risk Evaluations
(PREs) for Area C at the Naval Training Center (NTC) in Orlando, Florida. Soil
and groundwater contamination (primarily chlorinated solvents) was discovered
during site screening activities at the former laundry (Study Area 13) and the
adjacent Study Areas 12 and 14 (ABB Environmental Services, Inc. [ABB-ES], 1995a).

1.1 BACKGROUND AND CONDITIONS. The following is a brief summary of Study Areas
12, 13, and 1l4. More detailed descriptions can be found in the Final Site
Screening Plan, Groups I Through V Study Areas and Miscellaneous Sites (ABB-ES,
1995b).

1.1.1 Study Area 12 Study Area 12 includes the Defense Reutilization Materials
Office (DRMO) warehouses and salvage yard (Building 1063), and the truck scales

(Building 1069). These buildings are located on Port Hueneme Avenue, in the
northcentral portion of Area C, south of the laundry (Study Area 13). The
warehouse building was originally constructed in the early 1940s. Site use has
reportedly remained consistent (i.e., salvage, scrap, and disposal yard)

throughout its history. Based on review :f aerial photographs, the original
structure occupied approximately one-half ti: footprint of the current structure.
The current warehouse is constructed of sheet-metal walls and roof (i.e., a Butler
building) on concrete slab. This structure was added to, or replaced, the
original warehouse in 1962. The asphalt paved salvage yard, located west of the
warehouse, is occupied by rows of salvage scrap materials, concrete storage bins,
and a drum storage area. There is also a transformer carcass storage area in the
southwest corner of the study area. Salvage scrap items are also stored in this
area, including desks, wheels, vehicles, transformers, and fencing. It is not
known how long this area has been paved.

Historical records indicate this area was used to store small quantities (1 to
5 gallons) of hazardous waste between 1959 and 1985. These wastes were stored
in the southwest corner of the salvage lot and included the following: paints,
insecticides, asbestos, solvents including trichloroethene (TCE) and methyl-ethyl
ketone, ammonium hydroxide, sodium sulfide, and mercury.

1.1.2 Study Area 13 Study Area 13 includes the NTC laundry facility (Building
1100) and the former location of a boiler house (Building 1101). Study Area 13
is located in the northwest corner of Area C at Port Hueneme Avenue and Davisville
Street. Building 1101 was located east of Building 1100 and was demolished
sometime after 1962.

Building 1100 was constructed in 1943, and is a single-story, wood-framed
structure that had always been used as an industrial laundry and drycleaning
facility, which served the entire military base. The surrounding property is
paved asphalt, except for small areas east and west of the building that are
landscaped and grass covered. The paved areas around the perimeter of the
building include roads and parking lots. Prior to construction of the facility
in 1943, the land was undeveloped. The laundry was closed in 1995.

Reportedly, hazardous wastes generated and materials used in the drycleaning
process had been poorly managed. At the time of the environmental baseline survey

NTC-0U4. Wkp
PMW.04.96 Att-A-1




(ABB-ES, 1994), there were many containers in the building, ranging in volume from
}» to 55 gallons that were open and not labeled. The facility had received a
Notice of Violation and a citation from the Florida Department of Environmental
Protection (FDEP) for unlabeled and unmanifested waste.

Wastewater from the laundry machines discharged to the sanitary sewer through
badly deteriorated drainage trenches in the floor. The floor trenches discharge
to a single pipe that is connected to a settling-and-surge tank. Due to the
volume of water discharged in this area, a 30,000-gallon surge tank was installed
in the mid-1960s. Sludge was removed from this tank annually and disposed of
through the DRMO. Waste filters from the drycleaning machines were also generated
at the facility. Tetrachloroethene (PCE) was separated from the water and filters
by heating the assemblies in a pressure cooker. The filters were disposed of
through the DRMO, and the solvent was recycled. 1In the past, the filters were
allegedly disposed of in the North Grinder Landfill (ABB-ES, 1994).

Documented discharges of water contaminated with chlorinated solvents have
occurred on the property. Discharges of water from the washing machines to Lake
Druid have also been documented.

1.1.3 Study Area 14 Study Area 14 includes Building 1102 and the surrounding
paved and grassed areas. The facility is located off Marvin Shields Avenue in
the northwest portion of Area C, west of the laundry (Study Area 13). The
facilities are used for indoor and outdoor storage of salvageable equipment and
materials, in support of DRMO operations. The facility includes a rectangular,
one-story, corrugated-steel building constructed on a concrete slab with a gabled
roof. The surrounding salvage yard is currently asphalt paved. The building was
originally constructed in 1969. Prior to that time, the area between the base
laundry (to the northwest) and the current structure was used as a scrap and
salvage yard. Equipment and materials currently stored at this location include
office furniture, mattresses, refrigerators, and drycleaning equipment.

There is documentation of a release of three gallons of PCE from scrap drycleaning
equipment in 1989. Remediation included the removal and disposal of approximately
20 drums of contaminated soil and asphalt. However, the exact location of the
release was not indicated (ABB-ES, 1994).

1.2 INVESTIGATION SUMMARY. The site-screening investigation conducted at Area
C included a soil-gas survey, surface and subsurface soil sampling, and the
installation of 16 monitoring wells to evaluate groundwater. Twelve wells were
installed to evaluate the shallow surficial aquifer (approximately 15 to 20 feet
below land surface [bls]). Four wells in the immediate vicinity of the laundry
were screened at the base of the surficial aquifer, approximately 60 feet bls.
Saturated soil samples were collected approximately every 6 feet from the interval
between the shallow and deep wells and analyzed on a field gas chromatograph (GC).
Combined with the groundwater samples collected from the monitoring wells, these
data contributed to the evaluation of the surficial aquifer.

The results of the site screening investigation are provided in detail in the
Draft Site Screening Report for Groups I and II (ABB-ES, 1995a). Volatile organic
detections are summarized on Figure 1-1. PCE and TCE were detected above the
Florida Maximum Contaminant Level (MCL) of 3 micrograms per liter (ug/f) in
several shallow monitoring wells. The highest concentrations of each compound
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were detected in shallow monitoring well OLD-13-07A, located west of the laundry.
PCE and TCE were also detected in the deep well OLD-13-08C, but at concentrations
below the MCL. Field GC data for soils collected in this vicinity detected PCE
and TCE in soil approximately 18 feet bls at concentrations of 3,700 micrograms
per kilogram (pg/kg) and 1,300 ug/kg, respectively.

Lake Druid was not included in the original site screening investigation. After
reviewing the site-screening data, the Orlando Partnering Team (OPT) requested
that surface water and sediment samples be collected from the lake.

On November 29, 1995, surface water and sediment samples were collected along the
shoreline of Lake Druid. These samples were analyzed by an offsite laboratory
by U.S. Envirommental Protection Agency (USEPA) Method 8010. These results are
also summarized on Figure 1-1. PCE, TCE, cis-1,2-dichloroethene (cis-DCE), 1,1-
DCE, and vinyl chloride were detected at these locations. At some locations, TCE
and cis-DCE were detected in surface water at concentrations greater than had been
detected in groundwater collected from the monitoring wells. Vinyl chloride and
1,1-DCE had not been detected in groundwater.

On December 11, 1995, additional surface water and sediment samples were collected
in Lake Druid approximately 50 west of the locations shown on Figure 1-1. The
water depth was approximately &4 feet. Cis-DCE was detected in surface water
collected from each deeper location. TCE was also detected in surface water
opposite sample location 13D/W00201. TCE and PCE were detected in sediment from
this deeper location, and from the location 50 feet west of sample 13W/DO0301.
Chlorinated solvent concentrations from the locations farther out in the lake were
generally much lower than at the shoreline, sometimes by two orders of magnitude.

The PRE for Area C was conducted using the data outlined above.
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2.0 PRELIMINARY RISK EVALUATION

The PREs are screening-level evaluations of potential risks that environmental
analytes may pose to human and ecological receptors. The results of the PREs are
used in conjunction with other information gathered during site screening to focus
future site activities.

The specific objectives of the PRE are to:

. review the existing analytical data collected for surface soil,
subsurface soil, surface water, sediment, and groundwater;

. characterize the current and potential future land uses and ecological
status of each site to identify potential human and ecological receptors
and contaminant exposure pathways;

. compare the analytical data to available human health and ecological
screening guidelines and criteria to identify chemicals that may be
associated with risks of concern;

. identify data gaps and make recommendations for future actionms.

. Specifically, the PREs at NTC, Orlando, Area C were conducted to aid in

determining whether or not additional remedial investigations are needed at this
site.

This chapter provides a brief summary of the methodology used to conduct the
Public Health and Ecological PREs (Section 2.1), results of the Public Health and
Ecological PREs (Section 2.2), and conclusions of the PREs (Section 2.3).

2.1 PRELIMINARY RISK EVALUATION METHODOLOGY. The human health and ecological
PREs are generally consistent with methodology provided in the USEPA Region IV
memorandum "Amended Guidance on Preliminary Risk Evaluations (PREs) for the
Purpose of Reaching a Finding of Suitability to Lease (FOSL)" (USEPA, 1994a), and
minutes of meetings with USEPA and FDEP concerning PREs (ABB-ES, 1995c).

In summary, the PREs provide an evaluation of the primary exposure pathways that
might be expected to contribute substantially to potential human and ecological
risks associated with exposures to analytes in various media at the site. The
PREs are conducted by comparing maximum detected analyte concentrations with
background concentrations and readily available risk screening values. This
methodology is designed to result in a conservative evaluation that does not
overlook or dismiss porentially substantial risks. The PRE is most useful in
determining risks that are not significant, rather than determining the nature
and magnitude of risks associated with the site.

The technical approaches used for the public health and ecological PREs are
described below in Subsections 2.1.1 and 2.1.2, respectively.

2.1.1 Public Health PRE The public health PRE is conducted by comparing maximum
detected analyte concentrations in groundwater, surface water, sediment, surface
soil (soil collected 0-2 feet bls), and subsurface soil (soil collected 2 to 10
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feet bls), in addition to estimated indoor air concentrations of volatile organic
compounds (VOCs), with readily available screening values including the following:

. risk-based concentrations (RBCs) published by USEPA Region III (USEPA,
1995a) (all media except surface water)

. Federal MCLs (USEPA, 1995b) (groundwater only)

. FDEP guidance concentrations (FDEP, 1994) (groundwater only)

. FDEP soil cleanup goals for military sites (FDEP, 1995) (soils only).
. surface water screening values (SWSVs) developed by ABB-ES (Appendix B)

Comparisons to RBCs and SWSVs are expressed through a risk ratio. For analytes
with maximum concentrations above the background concentration, risk-ratios are
calculated by dividing the maximum detected analyte concentration by the RBC or
SWSV. Separate risk ratios are calculated for carcinogenic and noncarcinogenic
effects. Summary risk ratios for carcinogenic and noncarcinogenic effects are
then calculated by summing the cancer risk ratios for all carcinogenic analytes,
and the noncancer risk ratios for noncarcinogenic analytes, respectively.

For groundwater, maximum detected groundwater concentrations are also compared
directly to MCLs and FDEP criteria. Any analytes with maximum concentrations that
exceed these values are identified. In addition, because the potential may exist
for VOCs in groundwater and subsurface soil to volatilize and accumulate in
structures located on the ground surface above, potential exposures to indoor air
were estimated using a VOC migration model (Farmer Model) (Appendix C). The
estimated indoor air concentrations were then compared with RBCs for ambient air.
Risk ratios are not-calculated for the comparison to regulatory criteria.

USEPA Region III RBCs are based on toxicity constants and standard exposure
scenarios and correspond to fixed levels of risk. For noncarcinogenic chemicals,
the RBC is based on a hazard quotient (HQ) of 1. For carcinogenic chemicals the
RBC is based on a lifetime cancer risk of 1x107®. The standard exposure scenarios
(residential and industrial) for which RBCs have been developed include the
inhalation of ambient air and the ingestion of tapwater, fish tissue, and soil.
For groundwater at Area C, RBCs for tapwater are used for risk screening of
potential direct contact exposures. Indirect exposures to groundwater VOCs, which
may volatilize to aboveground structures, are evaluated with RBCs for ambient air.
For surface soils, subsurface soils, and sediments, RBCs for residential soil are
used. RBCs for tapwater exposures are calculated assuming that children (age 1-6
years) and adults ingest 1 liter or 2 liters per day (L/day) of groundwater that
has been used as drinking water, respectively, 350 days per year for a combined
total of 30 years. RBCs for ambient air use the same exposure parameters for
tapwater exposure, substituting inhalation rates of 12 cubic meters (m®) (child)
and 20 m® per day (adult) for water ingestion rates. RBCs for residential soil
exposures are calculated assuming that children (age 1-6 years) and adults ingest
200 or 100 milligrams per day of soil, respectively, 350 days per year for a
combined total of 30 years. Dermal and inhalation exposures are not considered
in the calculation of RBCs.

For noncarcinogenic analytes, a risk-ratio above 1 indicates that the maximum
detected analyte concentration exceeds the RBC and, therefore, exceeds a HQ of
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1. A noncancer summary risk ratio abové 1 indicatés that additive exposures to
the maximum detected concentrations of all noncarcinogenic analytes exceed a
hazard index (HI) of 1. An HI less than 1 indicates that noncarcinogenic toxic
effects are wunlikely. HIs greater than 1 indicate non-carcinogenic risk
associated with potential exposures may be of concern. As the HI increases, so
does the likelihood that adverse effects might be associated with exposure.
However, HI values greater than 1 should be interpreted with caution, since the
toxicities of all analytes are not necessarily additive. The acceptable risk
level for noncarcinogenic effects is generally an HI of 1 or less (USEPA, 1989),
although values greater than 1 may also be acceptable.

For carcinogenic analytes, a risk ratio above 1 indicates that the maximum
detected analyte concentration exceeds the RBC and, therefore, potential exposures
may be associated with excess lifetime cancer risk greater than 1x107. A cancer
summary risk ratio above 1 indicates that additive exposures to the maximum
detected concentrations of all carcinogenic analytes may be associated with an
excess lifetime cancer risk (ELCR) greater than 1x10°®. The USEPA guidelines,
established in the National 0il and Hazardous Substances Contingency Plan (NCP),
indicate that the allowable total lifetime cancer risk due to exposure to the
analytes at a site, by each complete exposure pathway, is within a range of 1 in
1 million (1x10°®) to 1 in 10,000 (1x107*) (USEPA, 1990). These criteria are
generally based on exposure to a conservative estimate of the average concentra-
tions of analytes.

Because Lake Druid surface water is not used as a source of drinking water,
comparisons of surface water data with screening values developed for potential
drinking water exposures are not appropriate. Therefore, surface water screening
values based on potential swimming exposures were developed by ABB-ES to evaluate
surface water data. Health-based SWSVs were developed using risk assessment
methodology consistent with USEPA guidance. SWSVs were developed for a child (age
1-6) and adult resident that are assumed to be exposed to surface water through
incidental ingestion and dermal contact for 2.6 hours per day, 45 days per year,
for 30 vears. Using the ratio method described below, SWSVs were calculated for
the surface water concentrations associated with 1x107® excess lifetime cancer
risk with an HI of 1. The risk assessment spreadsheets, including documentation
of exposure parameters and presentation of SWSV calculations, are provided in
Appendix B.

Surface water RIsk _ Target Risk (1)

Surface water Concentration SWSV

where: Surface water risk is the ELCR or HI calculated in the risk spreadsheets
(Appendix B), and
Target Risk is ELCR = 1x107® or HI = 1

For each analyte, the lower of the calculated screening concentrations for cancer
or noncancer risk was selected as the final SWSV.

2.1.2 Ecological PRE The ecological PRE is conducted by comparing the maximum
concentrations of analytes detected in surface water, sediment, and surface soil
(soil collected 0-2 feet bls) with readily available screening values. Since
ecological receptors are typically not exposed to subsurface soils (soils
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collected deeper than 2 feet), this medium is not evaluated in the ecological PRE.
Likewise, ecological receptors do not have direct contact exposures to groundwater
and, therefore, this medium is not evaluated.

The ecological PRE for surface water is conducted by comparing maximum detected
concentrations of analytes in surface water with surface water screening values
based on water quality criteria for the protection of aquatic organisms. The
ecological PRE for sediment is conducted by comparing maximum detected
concentrations of analytes in sediment with sediment screening values based on
sediment quality criteria for the protection of aquatic organisms. The ecological
PRE for surface soil is conducted by comparing the maximum detected concentrations
of analytes in surface soil with surface soil screening values developed to
protect terrestrial vertebrate receptors, plants, and invertebrates. For all
media, analytes that are detected at maximum concentrations above the background
concentrations and above the screening values are identified.

Surface water screening values include the following:
. Federal Ambient Water Quality Criteria (USEPA, 1986),

. USEPA Region IV Chronic Freshwater Quality Screening Values (USEPA,
1994b), and

. Florida Class III Fresh Water Standards (Florida Administrative Code,
Chapter 62-302, 1995). '

Sediment screening values include the following:

. Sediment Quality Criteria (SQC) for the protection of Benthic Organisms
(USEPA, 1988)

. USEPA Region IV Sediment Screening Values for Hazardous Waste Sites
(USEPA, 1994c)

. Florida Sediment Quality Guidelines (SQG) (MacDonald, 1994)

. Ontario Ministry of Environment SQG; lowest effect levels (Persaud et
al., 1992).

The lesser of the surface water and sediment screening values provided by each
of these sources are used as the aquatic screening values to evaluate surface
water and sediment data at Area C.

USEPA Region IV does not specify a methodology for assessing surface soil
exposures to ecological receptors (USEPA, 1994a), and no State or Federal
standards or guidelines exist for surface soil exposure. Therefore, this exposure
pathway is evaluated through comparison of maximum analyte concentrations in
surface soil with Protective Contaminant Levels (PCLs) for terrestrial vertebrate
receptors (calculated by ABB-ES), phytotoxicity benchmark values for plants (Hill
and Suter, 1994; Hulzebos et al., 1993), and invertebrate toxicity benchmark
values for terrestrial invertebrates (Neuhauser, 1985; and others). This method
of evaluation has been reviewed by the U.S. Army, Massachusetts Department of
Environmental Protection, regulators in USEPA Regions I and IV, and the FDEP.
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The PCL value is calculated using a fo6d-web médel, which assumes that terrestrial
vertebrate receptors could be exposed to analytes in surface soil through
incidental surface soil ingestion and food-chain uptake (e.g., ingestion of plants
and invertebrates exposed to the soil). PCLs are calculated for receptors that
could potentially occur at Area C, including the short-tailed shrew, the white-
footed mouse, and the American Robin. The lowest PCL value for these three
receptors is selected as the screening value to evaluate surface soil data. This
value is expected to be protective of the population of terrestrial vertebrate
receptors that could potentially be exposed to the surface soil at Area C.

2.2 PRELIMINARY RISK EVALUATION RESULTS. The results of the human health PRE
are presented in Appendix A, Tables A-1 through A-5, and discussed in Subsection
2.2.1. The results of the ecological PRE are presented in Appendix A, Tables A-5
through A-8, and discussed in Subsection 2.2.2.

2.2.1 Human Health Preliminary Risk Evaluation This PRE identifies potential
risks that may be associated with current and potential future exposures to
groundwater associated with Area C, surface soil, and subsurface soil collected
at Area C, and surface water and sediment collected at Lake Druid. Sample
locations for these media are presented on Figure 1l-1. '

Although not part of Area C, a small area of Lake Druid adjacent to Area C was
sampled (Figure 1-1). Data collected during the site investigation suggest that
groundwater associated with Area C may be discharging to Lake Druid, located
approximately 300 feet downgradient of the site. Analytical data for surface
water and sediment samples collected in the vicinity of the potential groundwater
discharge area substantiate site-screening results. Therefore, surface water and
sediment samples collected in this portion of Lake Druid are included in the PRE.
Under current land use, there are no direct contact exposures to surface soil and
subsurface soil, since samples were collected from beneath a paved area and there
are no excavation activities presently occurring which could result in potential
exposures. Groundwater associated with Area C is not used as a source of
residential or industrial water and, therefore, there are no direct contact
exposures. However, because the depth to groundwater is relatively shallow (i.e.,
approximately 6 feet), there may be potential for volatile contaminants in the
groundwater to volatilize into aboveground structures; exposures to contaminated
air could potentially occur. As discussed above, surface water is not used as
a source of drinking water. Swimming is unlikely in the area of Lake Druid that
was sampled because the area abuts U.S. Navy property, is not readily accessible
to residents living on the lake, and does not present an attractive place for
swimming (e.g., the area appeared "stagnant"” and filled with aquatic vegetation).
However, to provide a conservative evaluation of risks associated with potential
exposures to surface water and sediment, swimming exposures were evaluated.

Under fucture land use, it is assumed that groundwater associated with this site
could be used as a source of residential drinking water,; exposures could occur
through ingestion, dermal contact, and inhalation of volatiles. If the pavement
was removed, surface soils could be made accessible for direct contact exposures
(i.e., incidental ingestion, dermal contact, and inhalation of dust and vapors).
If construction activities were to take place, subsurface soils could be re-
located to the surface; direct contact exposures could occur through incidental
ingestion, dermal uptake, and inhalation of vapors and dust.
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Groundwater. Appendix A, Table A-1 presents the results of the human health PRE
for groundwater. The summary cancer risk ratio is 1,300. This indicates that
additive potential exposures to the maximum detected concentrations of carcinogen-
ic analytes in groundwater might be associated with an excess lifetime cancer risk
as high as 1x1073 (1 in 1,000). The analytes contributing the largest percentage
to the cancer risk ratio include tetrachloroethylene and arsemic. Risk ratios
for these analytes are 620 and 610, respectively, which correspond to estimated
cancer risks of 6x10™* for each analyte. The maximum detected concentrations of
trichloroethene and beryllium also exceed RBCs by factors of more than 10,

corresponding to estimated cancer risks between 1x1073 and 1x107*, Maximum
detected concentrations of tetrachloroethylene, trichloroethene, and bis(2-
ethylhexyl)phthalate also exceed Federal MCLs and FDEP guidance concentrations.

The summary noncancer risk ratio for groundwater is 5.6 (Appendix A, Table A-1).
The individual risk ratios contributed by arsenic (2.5) and antimony (1.2) account
for approximately one-half of the summary noncancer risk ratio. The maximum
detected concentration of antimony exceeds the MCL and the FDEP guidance
concentration. The maximum detected concentrations of aluminum and iron exceed
secondary MCLs, which are promulgated for aesthetic or economic reasons (not
health-based), and FDEP guidance ' concentrations. The maximum detected
concentration of sodium exceeds the Federal health advisory and the FDEP guidance
concentration.

The PRE for potential exposures to estimated indoor air VOC concentrations is
presented in Appendix C. Of the three VOCs detected in well OLD-13-01A (which
is the well adjacent to the abutting residential property), estimated indoor air
concentrations of two VOCs (tetrachloroethylene and trichloroethene) exceed RBCs
for ambient air. The summary cancer risk ratio is 66, with ratios for
tetrachloroethylene and trichloroethene of 58 and 8.3, respectively. These ratios
correspond to estimated cancer risks of 6x107% and 8x10°®, respectively. The
summary noncancer risk ratio is less than 1.

Surface Water. Appendix A, Table A-2 presents the public health PRE for surface
water. The summary cancer risk ratio is 28. This indicates that additive
potential exposures to the maximum detected concentrations of carcinogenic
analytes in surface water might be associated with an excess lifetime cancer risk
as high as 3x107® (3 in 10,000). The analyte contributing the largest percentage
to the cancer risk ratio is vinyl chloride. The risk ratio for this analyte is
19, which corresponds to estimated cancer risks of 2x107°.

The summary noncancer risk ratio for surface water is 0.3 (Appendix A, Table A-2).
The majority of this risk is contributed by cis-1,2-dichloroethene, which was
detected at a maximum concentration of 1,100 ug/2.

Sediment. Appendix A, Table A-3 presents the public health PRE for sediment.
The summary cancer risk ratio is 0.31. This indicates that additive potential
exposures to the maximum detected concentrations of carcinogenic analytes in
sediment might be associated with an excess lifetime cancer risk as high as 3x1077,
The analyte contributing the largest percentage to the cancer risk ratio is vinyl
chloride, with a cancer risk ratio of 0.2 (corresponding to an estimated cancer
risk of 2x1077).
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The summary noncancer risk ratio fof §édiment is 0.03 (Appendix A, Table A-3).
The majority of this risk is contributed by cis-1,2- dlchloroethene which was
detected at a maximum concentration of 23,000 mg/kg.

Surface Soil. Appendix A, Table A-4 presents the public health PRE for surface
soil. The summary cancer risk ratio is 1.4. This indicates that additive
potential exposures to the maximum detected concentrations of carcinogenic
analytes in surface soil may be associated with excess lifetime cancer risk as

"high as 1x107®. No analytes are associated with individual cancer risk ratios

above 1. Only arsenic was detected at a maximum concentration above the Florida
Soil Cleanup Goals (SCGs). However, the maximum detected concentration is below
the background concentration.

The summary noncancer risk ratio for surface soil is 0.38 (Appendix A, Table A-2).
The maximum detected concentration of arsenic exceeds the SCG, but is below the
background concentration. ‘

Subsurface Soil. Appendix A, Table A-5 presents the results of the human health
PRE for subsurface soil. The summary cancer risk ratio is 11. This indicates
that additive potential exposures to the maximum detected concentrations of
carcinogenic analytes in subsurface soil may be associated with excess lifetime
cancer risk as high as 1x107°. The analytes contributing the largest percentage
to the cancer risk ratio include arsenic, beryllium, and Aroclor-1260. Risk
ratios for these analytes are 6, 3.3, and 1.3, respectively, which correspond to
estimated cancer risks between 1x107® and 1x107° for each analyte. The maximum
detected concentration of tetrachloroethylene exceeds the leaching SCG.

The summary noncancer risk ratio for subsurface soil is 2.3 (Appendix A, Table
A-3). The individual risk ratio contributed by total petroleum hydrocarbons (TPH)
(1.6) accounts for-the majority of the summary noncancer risk ratio. The
screening value for TPH is not an RBC, but rather a risk-based screening value
developed by ABB-ES for potential exposures to gasoline in soil. Since volatile
compounds typically associated with gasoline, which are more toxic than heavier
petroleum compounds, were not detected in the subsurface soil at this site, this
screening value is conservative for this site.

There are several sources of uncertainty associated with the human health PRE that
should be kept in mind when interpreting the results. Among those that may
influence the results most substantially are described below.

. No evaluation of potential groundwater direct-contact inhalation
exposures: Tapwater RBCs account for ingestion intakes only, and do not
address additional exposures that may occur to VOCs through inhalation
and dermal contact during bathing or dishwashing activities. Although
ingestion exposures often represent a greater percentage of the total
exposure, not evaluating potential inhalation exposures from groundwater
results in underestimation of potential risk for volatile compounds.

. Estimated indoor-air concentrations: Indoor-air concentrations were
estimated to provide a preliminary evaluation of the potential exposures
that might occur if VOCs in groundwater and subsurface soil migrated as
vapor and accumulated in overlying structures, specifically the
‘residences adjacent to Area C. For this reason, groundwater VOC
concentrations detected in well OLD-13-0lA were used to estimate
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potential indoor air concentrations. This well was selected to represent
groundwater concentrations because it is located closest to the
residences and, lacking more sufficient data, provides the best estimate
of potential concentrations associated with this exposure pathway.
However, it is unknown whether or not VOC contamination is present under
the residential area. This, in addition to several other variables such
as potential VOC concentration in groundwater, depth to groundwater, soil
moisture and porosity, and building construction details, lends
considerable uncertainty to this evaluation.

. Potential exposures to surface water and sediment in Lake Druid:
Exposures to Lake Druid surface water were evaluated for potential
swimming activities by a resident living on the lake. Evaluation of this
exposure scenario represents a conservative approach because it is based
on activities that would result in a reasonable maximum exposure to
surface water. Potential exposures to surface water from fishing and
boating activities would be considerably lower, as VOCs do not substan-
tially accumulate in fish tissue, and inhalation exposures to VOCs in
surface water and sediment would be lower than surface water ingestion
and dermal contact exposures. However, risks for these potential
exposures would be additive to risks for swimming exposures.

. Evaluation of the maximum detected analyte concentration: Developing
summary risk estimates using maximum detected analyte concentrations
provides a conservative evaluation, as it is unlikely that a receptor
would be simultaneously exposed to all sample locations associated with
maximum detected concentrations. Evaluation of the average concentration
or 95*® percent upper confidence limit (UCL) on the arithmetic mean
concentration results in lower and more realistic risk estimates.

. No evaluation of potential noncancer risks from exposures to carcinogenic
analytes: With the exception of arsenic, published RBCs are based on
either a noncancer or cancer endpoint, depending upon which basis results
in a lower (more protective) RBC; chemicals with RBCs based on a cancer
endpoint are not included in the noncancer risk evaluation. Because all
chemicals have an inherent noncancer (systemic) toxicity, excluding
carcinogenic chemicals from the noncancer risk evaluation results in an
underestimation of potential noncancer risk.

. Relative contribution of background to the risk estimate: For some
inorganic analytes such as arsenic and beryllium, background concentra-
tions exceed RBCs. The background groundwater arsenic concentration,
for example, contributes approximately 18 percent of the estimated risk.
This suggests that estimated risks for these analytes are not entirely
attributable to site-related contamination.

2.2.2 Ecological Preliminary Risk Evaluation This PRE identifies potential risks
that may be associated with exposures to surface soils collected at Area C and
surface water and sediment collected at Lake Druid. Sample locations for these
media are presented on Figure 1-1.

Data collected during the site investigation suggest that grounciwater associated
with Area C may be discharging to Lake Druid, located approximately 300 feet
downgradient of the site. Analytical data for surface water and sediment samples
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collected in the vicinity of a potential discharge area substantiate site-
screening results (Figure 1-1). Therefore, although the portion of Lake Druid
adjacent to Area C is not considered part of Area C, it is included in this PRE
to determine if contamination potentially associated with Area C poses a risk to
aquatic receptors.

Surface soils were collected from an area that is presently covered by pavement.
Therefore, terrestrial vertebrate, plant, and invertebrate receptors are not
currently exposed to surface soils at Area C. The surface soil risk evaluation
provides an estimate of potential risks that may be present if the pavement in
this area was to be removed in the future, allowing for direct contact with the
soils.

Surface Water. Appendix A, Table A-6 presents the results of the ecological PRE
for surface water. Of the six chlorinated VOCs detected in surface water, only
the maximum detected concentration of trichloroethene exceeds the surface water
screening value. Maximum concentrations of four other VOCs do not exceed
screening values, and a screening value is not available for vinyl chloride.

Sediment. Appendix A, Table A-7 presents the results of the ecological PRE for
sediment. No screening values are available for any of the six chlorinated VOCs
detected in sediment. Therefore, data reported for sediment cannot be directly
evaluated. A method of indirectly evaluating potential sediment impacts is
discussed below.

The presumed source of the VOCs in surface water and sediment is groundwater,
which discharges through the sediments and into the surface water of the lake,
As groundwater discharges, some amount of each contaminant may sorb to sediment
particulates, while the rest remains free in the pores between sediment
particulates (i.e.,.the sediment porewater). The fraction of contaminant within
the sediment porewater is generally considered to be more bioavailable than the
fraction that is sorbed to sediments (USEPA, 1988). If it is assumed that all
of the contaminants in groundwater are contained within the porewater (i.e., that
none are sorbed to the sediment particulates), then groundwater concentrations
may be representative of sediment porewater concentrations. Comparing these
estimated sediment porewater concentrations to screening criteria provides an
estimate of potential risks to aquatic organisms in sediments at the point of
groundwater discharge.

A comparison of maximum groundwater concentrations (presented previously in
Appendix A, Table A-1) with surface water screening values (presented in Appendix
A, Table A-6) indicates that of the three VOCs detected in both groundwater and
sediment (cis-1,2-dichloroethene, tetrachloroethylene, and trichloroethene), only
the maximum detected groundwater concentration of tetrachloroethylene (680 pg/L)
exceeds the surface water screening value (84 ug/L). However, this evaluation
does not consider  potential exposures to porewater concentrations of 1,1-
dichloroethene, trans-1,2-dichloroethene, and vinyl chloride. These VOCs, which
may result from chlorinated ethene degradation, were detected in sediment but not
in groundwater and, therefore, the potential porewater concentrations are unknown.

Surface Soil. Appendix A, Table A-8 presents the results of the ecological PRE
for surface soil. No organic analytes were detected at maximum concentrations
above terrestrial PCL, plant, or invertebrate screening values. No inorganic
analytes were detected at maximum concentrations above PCL values. Plant
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screening values are exceeded by the maximum detected concentrations of aluminum,
chromium, and zinc. The maximum concentration of copper exceeds the invertebrate
screening value.

The screening values for aluminum, copper, and zinc are exceeded by factors of
less than two, whereas the chromium screening value is exceeded by a factor of
four. However, plant screening values for aluminum and chromium are based on
background soil concentrations because the published literature-based screening
values are below the soil background concentrations for Area C. Plants that may
occur in the vicinity of this site would not be adversely affected by background
concentrations of these inorganic analytes. Although the concentrations at which
phytotoxicity may occur are unknown, it is unlikely that plants would be adversely
affected by exposures to concentrations slightly above background. Likewise, it
is unlikely that plant and invertebrate exposures to zinc and copper concentra-
tions, respectively, that are slightly above the screening values would adversely
affect plants and invertebrates.

2.3 PRELIMINARY RISK EVALUATION CONCLUSIONS. Conclusions of the public health
and ecological PREs are presented below.

. Under current land-use conditions, a potential may exist for VOC vapor
migration from groundwater and subsurface soil to ambient air in above-
ground residential structures. Potential cancer risks based on estimated
indoor air concentrations for a theoretical structure located on the Area
C boundary adjacent to the residential area are within the USEPA accept-
able cancer risk limits, but are greater than 1x10° 6, However,
additional data are required to determine the nature and extent of poten-
tial groundwater and subsurface soil contamination in the vicinity of
the residemtial property.

. Potential human receptor exposures to tetrachloroethylene, trichloro-
ethene, arsenic, and beryllium in groundwater used as a residential
source of water may pose cancer and noncancer risks above  USEPA
acceptable risk levels.

. Maximum detected concentrations of tetrachloroethylene, trichloroethene,
and arsenic in groundwater, arsenic in surface soil, and tetrachloroeth-
ylene, arsenic, and beryllium in subsurface soil exceed Federal and State
regulatory criteria.

. Based on available sampling and analytical data, potential exposures to
VOC contamination in surface water and sediment from recreational
swimming do not pose cancer and noncancer risks above USEPA acceptable
risk levels. Cancer risks associated with potential surface water
exposures are greater than 1x10°®. However, these risk estimates do not
consider additive exposures from other surface water and sediment
exposure pathways that could potentially exist.

. It is unlikely that the populations of terrestrial vertebrate, plant,
and soil invertebrate receptors would be adversely impacted by potential
future exposures to surface soils at Area C.
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It is unlikely that the populations of aquatic receptors occurring in
Lake Druid would be adversely impacted by potential exposures to VOCs
in surface water and sediment in the area of suspected discharge.
However, potential risks associated with sediment exposures could only
be qualitatively evaluated, and this represents an uncertainty.

The human health and ecological PREs for surface water and sediment are
limited. Surface water and sediment sampling in Lake Druid was confined
to an area of suspected groundwater discharge, and samples were analyzed
for chlorinated VOCs only. Risks were evaluated for the data available
and, therefore, are representative of potential exposures to a limited
number of analytes in a defined area of the lake. The potential presence
of contamination in other areas of Lake Druid has not been well
characterized. Although supplemental samples collected at locations
approximately 50 feet further into the lake from the original sampling
points contained substantially lower concentrations of chlorinated VOCs
(i.e., less than 50 parts per billion), the characteristics of
groundwater discharge into Lake Druid have not been fully established.
Risks associated with other areas of potential groundwater discharge and
other chemicals have not been evaluated.

There are no human or ecological receptor direct contact exposures to

groundwater and subsurface soil at Area C under current land-use
conditions. '
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TABLE A-1
Human Health Preliminary Risk Evaluation of Groundwater

Area *C"
Naval Training Center
Orlando, Florida

Frequency Maximum Background Maximum USEPA Risk Federal Maximum FDEP Maximum
ANALYTE of Detected Caoncentralion ® Excoeds Region I} Ratlo * MCL® Exceeds Guldance Excesds
Detection * | Concentration Background? | RBC° Federal MCL 7] Concentration ’| Guid. Cenc. 7
CAACINOQENIC EFFECTS
VOLATILES (ug/L)
Chlorotorm 3/ 18 0.2 ND YES 0.15 13 100 NO ‘ 6 NO
Methylens chioride 1/18 2 ND YES 4 0.49 5 NO . 5 NO
Tetrachlioroethylene 1t/ 18 880 ND YES 1.1 618 5 YES ¢ 3 YES
Trichioroethene 9/ 18 52 ND YES . 1.8 33 3 YES . 3 YES
SEMIVOLATILES {(ug/L)
Bis(2 - Ethylhexyl) phthalate 3/ 18 33 ND YES 4.8 8.9 8 YES i 8 YES
INOAGANICS (ug/t)
Arsenic 8/ 18 278 5 YES 0.045 613 50 NO . 50 NO
Beryllium 7/ 18 1.1 ND YES 0.016 69 4 NO ¢ 4 NO
SUMMARY CANCER RISK RATIO: 1300
NON~-CARCINOGENIC EFFECTS
VOLATILES (ugiL)
1.2 ~Dichloroethene (cis) 5/ 18 38 NOD YES 61 0.62 70 NO d 70 NO
Xylens (total) 1/ 18 0.08 ND YES 12,000 0.0000050 10,000 NO * 10000 NO
SEMIVOLATILES (ug/l)
Dimethyiphthalate t/ 18 1 ND YES 370,000 0.0000027 NA NA * 70000 NO
Phenol 1718 1 ND YES 22,000 0.000045 NA NA ¢ 10 NO
INORGANICS (ug/L) .
Alumlinum 15/ 18 17300 4067 YES 37,000 0.47 200 YES * 200 YES
Antimony 4718 17.8 4 YES 15 1.7 [ YES ¢ 8 YES
Arsenic 8/ 18 27.8 5 YES 1" 2.51 50 NO ¢ 50 NO
Barium 18/ 18 145 1.4 YES 2,600 0.056 2,000 NO * 2000 NO
Cadmium 1/ 18 3.2 5.6 NO 18 NE .1 NO * s NO
Calcium 18/ 18 125000 36830 YES 1,055,308 0.12 NA NA NA NA
Chromium 2/ 18 20.8 78 YES 180 0.12 100 NO ¢ 100 NO
Copper t/18 47.9 5.4 YES 1,500 0.032 1,300 NO ¢ 1000 NO
Iron 18/ 18 2010 1227 YES 11,000 0.18 300 YES ¢ 300 YES
Lead 1118 2.1 4 NO 15 NE 15 NO ¢ 15 NO
Magnesium 18/ 8 5030 4560 YES 118,807 0.042 NA NA NA NA
Mangansse 18/ 18 328 17 YES 180 0.18 50 NO * 50 NO
Mercury 3/ 18 0.14 0.12 YES 1" 0.013 2 NO ’ 2 NO
Potassium 18/ 18 3730 5400 NO 297,016 NE NA NA NA NA
Selenium 3/ 18 55 8.7 NO 180 NE 50 NO ¢ 50 NO
Sitver 2718 a6 ND YES 180 0.020 100 NO ¢ 100 NO
Sodium 18/ 18 41600 18222 YES 306,022 0.1t 20,000 YES ¢ 160000 NO
Vanadium 12/ 18 16.9 206 NO 280 NE NA NA i 49 NO
Zine 10/ 18 24.4 4 YES 11,000 0.002 5,000 NO ¢ 5000 NO
WATER QUALITY PARAMETERS (mg/L)
Total Suspended Solids 2] & 108 ND YES NA NA NA NA NA NA
BQI_"IARY NON-CANCER RISK RATIO; 5.6




TABLE A-1
Human Health Preliminary Risk Evaluation of Groundwater. '

Area *C*
Naval Training Center
Otlando, Florida

Frequency Maximum Background Maximum USEPA Riak Federal Maximum FDEP Maximum
ANALYTE ol Detectled Concentration * Exceeds Region Ratio ¢ MCL* Exceeds GQuidance Exceeds
Detection *| Concentration Background? ABC * Federal MCL 7] Concentration’ | Guid. Conc. ?

NOTES: .
! Based on analytical data for the following sample identifiers: 12G00101 TO 12G00401, 13G00101 TO 13G00801 (duplicate at 13G00101), 14G00101 TO 14G00401, 14003302 (duplicate at 14G00401)
! Frequency of Detection is equai to the number of samples in which the analyte is detected in relation to the total numbaer of samples.
* The background screening value is twice the average of detected concentations for inorganic analytes. For organic analytes, values are the mean of detected
tations, presented for comparison purposes only.
*Vaiues are from USEPA Region il RBC table, October 20, 1905 (USEPA, 1995).
RBCe are for tap water and are based on a hazard quotient of 1 or an excess lfetime cancer risk ol 1 in 1 million,
Arsenic is evaluated as a carcinogen and a non-carcinogen.
Valus for chromium based on chromium Vi.
Values for essential nutrients (calcium, magnesium, potassium, and sodium) are based on Recomended Daily Allowances (RDAs), and are derived by ABB-ES.
RBC is not available for lead; value is the treatment technique action limit for lead in drinking waler distribution systems identitied in the
Drinking Water Standards and Health Advisories (USEPA, 1985).
Vailue for mercury based oninorganic mercury.
¢ The risk ratio is squal to the maximum delected analyte concentration divided by the USEPA Region IlRBC. Risk ratios are calculated for anlaytes '
with a maximum detected concentation greater than the background concentation.
A summary cancer risk ratio of 1 roughly corresponds to excess lifetime cancer risk of 1x10°% a summary non—cancer risk ratio of 1 roughly
corresponds to a hazard index of 1. These ratios tend to overestimate risks, since they awe based on maximum detected concentrations.
* Federal MCL published in Drinking Water Regulations and Heaith Advisories, May 1895 (USEPA, 1995).
Current MCLs listed for bromodichlorom ethane and chioroform. 1894 Proposed rule for disinfectants and disintection byproducts: tota
for all ¥ihalomethanes combined cannot exceed 80 ppm.
Value tor aluminum is a secondary MCL and represents the upper limit of the range (50 — 200 pg/L).
Vaiuse for copper is the reament technique action level; the secondary MCL is 1000 pg/tL.
Valuefor iron is a secondary MCL.
Value for iead is the action level tiggering treatment techniques.
Valusfor manganese is a secondary MCL.
Value lor silver is a secondary MCL and alifetime health advisory.
Value for sodium is a heatth advisory guideline valuse.
Vaiue for zinc is a litetime _heaith advisory; the secondary MCL is 5000 pg/L.
! Florida Department of Environmental Protection Groundwater Standards, June 1994.
* FDEP Primary Standard
' FDEP Guidance Concentration
NA = Not Available/Not Applicable
ND = Not Detected
NE = Not Evaluated
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TABLE A-2
Human Health Preliminary Risk Evaluation of Surface Water !

Area "C*
Naval Training Center
Orlando, Florida

Risk

Frequsncy Maximum Background Maximum
ANALYTE of Detected Concentration * Exceeds SWSV * Ratio *
Detection ? Concentration Background?
CARCINOGENIC EFFECTS
VOLATILES (ug/L)
1,1 - Dichloroethene t/ 5 1.9 ND YES 1.3 t.5
Tetrachlotoethylene 2 5 9.4 ND YES 4.7 2
Trichloroethene 3/ 5 370 ND YES 64.9 §.70
Vinyt chloride 2/ 6 16 ND YES . 0.8 19
' SUMMARY CANCER RISK RATIO: 2__8_
NON~-CARCINOGENIC EFFECTS
VOLATILES {(ug/L)
1,2 - Dichloroethene (cis) 3/ s 1100 ND YES 3667 0.30
1,2 - Dichlorosthene (trans) 2/ 5 12 ND YES 3750 0.0032
SUMMARY NON—-CANCER RISK RATIO: 0.30 ]

NOTES:

! Based on analytical data from the following sampling locations: 13W/D00101 to 13W/D00501.

1 frequency of Detection Is equal to the number of samples in which the analyte is detected in relation to the total number of samples.

3 The background screening value is twice the average of detected concentrations for inorganic analytes. For organic analytes, values are the mean of detected
concentrations, presented for comparison purposes only.

4 Values have been calculated by ABB—ES in accordance with USEPA Region IV risk assessment guidance, and are based on child and adult resident ingestion

and demal contact exposures to surface water during swimming. Screening values are based on a target cancer risk of 1x10°* or a target Hi of 1, and were calculated using

the following equality: [(Maximum surface water concentration) / (Total resident cancer risk (or child Hi for non—cancer risk)} = |{Screening value) / (Target risk)]
Screening values are presented in Table A-4.

% The risk ratio is equal to the maximum detected analyte concentration divided by the screening value. Risk ratios are caiculated for anlaytes
with a maximum detected concentration greater than the background concentration.
A summaty cancer risk ratio of 1 roughly corresponds to excess lifetime cancer risk of 1x10-% a summary non—cancer risk ratio of 1 roughly
corresponds to a hazard index of 1. These ratios tend to overestimate risks, since they are based on maximum detected concentrations,

NA = Not Avallable/Not Applicable

ND = Not Detected




TABLE A-3
Human Health Preliminary Risk Evaluation of Sediment !

Area "C"
Naval Training Center
Orlando, Florida

NOTES:

! Based on analytical data from the following sampling locations: 13W/D00101 to 13W/D00501,

! Frequency of Detection is equal to the number of samples in which the analyte Is detected in relation to the total number of samples.

Frequency Maximum Background Maximum USEPA Risk
ANALYTE of Detected Concentration * Exceeds Region il Ratio ®
Detection ? | Concentration Background? RBC ¢
CARCINOGENIC EFFECTS
VOLATILES (mg/Kg) co
1.1 - Dichloroethene 2/ 5 0.021 ! ND YES 1.1 0.019
Tetrachloroethylene 3/ 5 0.19 ND YES 12 0.0158
Trichloroethene 4/ 5 4.2 ND "~ YES 58 0.07
Vinyl chloride 2/ 5 0.069 ND YES 0.34 0.20
SUMMARY CANCER RISK RATIO: 0.31
NON-CARCINOGENIC EFFECTS
VOLATILES (mg/Kg)
1.2~ Dichloroethens (cis) 4/ 5 23 ND YES 780 0.029
1,2—Dichloroethene (trans) 2/ 5 0.26 ND YES 1600 0.00016
SUMMARY NON—-CANCER RISK RATIO: 0.030

* The background screening value is twice the average of detected concentrations for Inorganic analytes. For organic analytes,
values are the mean of detected concentrations, presented for comparison purposes only.
*Values are from USEPA Region ill RBC table, October 20, 1995 (USEPA, 1995).
RBCs are for residential soil and are based on a hazard quotient of 1 or an excess lifetime cancer risk of 1 in t million.
® The risk ratio is equal to the maximum detected analyte concentration divided by the USEPA Region lil RBC. Risk ratios are calculated for anlaytes
with a maximum detected concentration greater than the background concentration.
A summary cancer risk ratio of 1 roughly corresponds to excess lifetime cancer risk of 1x10-% a summary non-cancer risk ratio of 1 roughly
corresponds to a hazard index of 1. These ratios tend to overestimate risks, since they are based on maximum detected concentrations.

NA = Not Available/Not Applicable
ND = Not Detected
NE = Not Evaluated
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TABLE A-4

Human Health Preliminary Risk Evaluation of Surface Soil !

Area *C*

Naval Training Center

Orlando, Florida

Frequency Maximum Background Maximum USEPA Risk FDEP Maximum
ANALYTE of Detected Concentration * Exceods Region NI Ratio ® sCcG* Exceeds
Detection * | Concentration Background? RBC * 8CG ?
CARCINOGENIC EFFECTS
VOLATILE ORGANIC COMPOUNDS (mg/kq)
Tetrachlorosthylene 3/ 10 0.011 ‘ND YES 12 0.00092 0.03 NO
SEMIVOLATILE ORGANIC COMPOUNDS (mg/kg)
Benzo (a) anthracene 1/ 10 0.11 ND YES 0.88 0.13 1.4 NO
Benzo (b) fluoranthene 1/ 10 0.22 ND YES 0.88 0.25 1.4 NO
Benzo (k) fluoranthene 1/10 0.18 ND YES 8.8 0.020 14 NGO
Chrysene 1t/ 10 0.2 ND YES 88 - 0.0023 140 NO
indeno (1,2,3-cd) pyrene 1t/ 10 0.14 ND YES 0.88 0.16 1.4 NO
PESTICIDES/PCBs (mg/kg)
4,4'-DDE 2/ 10 0.0058 ND YES 1.9 0.0031 3 NO
4,4'-DDT 3/ 10 0.017 ND YES 1.9 0.0089 3.1 NO
Chlordane ~alpha 1/ 10 0.0018 ND YES 0.49 0.0037 0.8 NO
Chlordane-gamma 1/ 10 0.0016 ND YES 0.49 0.0033 0.8 NO
INORGANICS (mg/kg)
Arsenic - 4/ 10 0.84 1 NO 0.43 NE 0.7 YES
Beryllium 2/ 10 0.13 0.09 YES 0.15 0.87 0.2 NO
SUMMARY CANCER RISK RATIO: 1.4
NON-CARCINOGENIC EFFECTS
VOLATILE ORGANIC COMPOUNDS (mg/kg)
Acetone 2/ 10 0.042 ND YES 7,800 0.0000054 260 NO
SEMIVOLATILE ORGANIC COMPOUNDS (mg/kg)
8enzo (g.h,i) perylene t/ 10 0.18 ND YES 2,300 0.000078 14 NO
Pyrene 1/ 10 0.23 ND YES 2,300 0.00010 2200 NO
INORGANICS (mg/kg)
Aluminum 10/ 10 2180 2088 YES 78,000 0.028 75000 NO
Arsenic 4/ 10 0.84 1 NO 23 NE 0.7 YES
Barium 10/ 10 5.8 8.7 NO 5,500 NE 5200 NO
Cadmium 1/ 10 1.7 0.98 YES a9 0.044 37 NO

Continusd on next page.
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TABLE A-4
Human Health Preliminary Risk Evaluation of Surface Soil !

Area *C*
Naval Training Center
Otlando, Florida

Frequency Maximum Background Maximum USEPA Risk FDEP Maximum
ANALYTE of Detected Concentration ® Exceeds Region Il Ratio ® scG* Exceeds
Detection * | Concentration | Background? ABC * SCG ?
Calclum 10/ 10 12400 25295 NO 1,000,000 NE NA - NA
Chromium 9/ 10 16.4 4.6 YES 390 0.042 290 NO
Copper 3/ 10 30.2 4.1 YES 3,100 0.0097 NA NA
Iron 8/ 10 660 712 NO 460,468 NE NA NA
Lead 8/ 10 40.9 14.5 YES 400 0.10 500 NO
Magnesium 10/ 10 175 328 NO 460,468 NE NA NA
Manganese 9/ 10 14.7 8.1 YES 390 0.038 370 NO
Mercury 1/ 10 0.07 0.07 NG, 23 NE 23 NO
Nickel 3/ 10 9.2 4.4 YES 1,600 0.0058 1500 NO
Vanadium 6/ 10 2.5 3.1 NO 550 NE 490 NO
Zinc 6/ 10 52.9 17.2 YES 23,000 0.0023 23000 NO
TOTAL PETROLEUM HYDROCARBONS (mg/kg)
| Jotal Petroleum Hydrocarbons 8/ 10 40.2 ND YES 380 0.11 NA NA
) SUMMARY NON-CANCER RISK RATIO: 0.38
NOTES: o

! Based on analytical data for the following sample identifiers: 12800101 to 12800401 (duplicate at 12800401), 14800101 to 14B00401, and 13B00501.
 Frequency of Detection Is equal to the number of samples in which the analyte is detected in relation to the total number of samples.
3 The background screening value is twice the average of detected concentrations for inorganic analytes. For organic analytes, values are the mean of detected
concentrations, presented for comparison purposes only.
*Values are from USEPA Region ili RBC table, October 20, 1995 (USEPA, 1995). RBCs are for residential soil and are based on a hazard quotient of 1 or an excess
lifetime cancer risk of 1 in 1 million.
Value for benzo(g.h,i)perylene based on value for pyrene as a conservative surrogate.
Arsenic Is svaluated as a carcinogen and a non-carcinogen.
Value for chromium based on hexavalent chromium.
ABC is not avalilable for lead; value is from Interim Guidance on Establishing Soil Lead Cleanup Levels at Superfund Sites (OSWER Diective 9355.4 - 12).
Value for mercury is based on inorganic mercury.
Value for nickel based on nicikel soluble salts.
RBC is not available for TPH. Values are screening values for gasoline derived by ABB —-ES.
3 The risk ratio is equal to the maximum detected analyte concentration divided by the USEPA Reglon Ili RBC. Risk ratios are calculated for anlaytes
with a maximum detected concentiation greater than the background concentration.
A summary cancer risk ratio of 1 roughly corresponds to excess lifetime cancer risk of 1x10-% a summary non—-cancer risk ratio of 1 roughly
corresponds to a hazard index of 1. These ratios tend to overestimate risks, since they are based an maximum detected concentrations.
¢ Florida Department of Environmental Protection Soil Cleanup Goals for Military Sites in Florida (FDEP, September 29, 1995). Values presented are for Residential.
Value for chromium based on chromium V1.
7 Value is the leaching —based value. This analyte was detected in groundwater ata maximum concentration above the FDEP Guidance Concentration.
NA = Not Available/Not Applicable
ND = Not Detected
NE = NotEv  ~3d. The maximum detected concentration is less than background. >



Human Health Preliminary Risk Evaluation of Subsurface Soil 1
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TABLE A-35

Area "C*

Naval Training Center
Orlando, Florida

Maximum

Maximum

Frequency Maximum Background USEPA Risk FDEP
ANALYTE of Detectoed Concentration * Exceeds Reglon It Ratio ® SCG* Exceeds
Detection ' | Concentration ' Backgtound? RBC*® 5CG?

CARCINOGENIC EFFECTS

VOLATILE ORGANIC COMPOUNDS (mg/kg)

Tetrachloroethylene 4/ 17 0.031 ND YES 12 0.0026} 7 0.03 YES

Trichloroethene 1117 0.002 ND YES 58 0.000034 0.01 NO

SEMIVOLATILE ORGANIC COMPOUNDS (mg/kg)

Benzo (a) anthracene 2/ 17 0.1t ND YES o.e8 0.13 1.4 NO

Benzo (b) fluoranthene 2/ 17 0.17 ND YES 0.88 0.19 1.4 NO

Benzo (k) flucranthene 1/ 17 0.13 ND YES 8.8 0.015 14 NO

Chrysene 3/ 17 0.16 ND YES 88 0.0018 140 NO

PESTICIDES/PCBs (mg/kg)

44'-DDD 3/ 17 0.0099 ND YES 27 0.0037 0.2 NO

44'-DDE S/ 17 0.032 0.0392 NO 1.9 0.017 0.2 NO

4,4'-00T 2/ 17 0.1 ND YES 1.9 0.053 0.5 NO

Aroclor - 1260 1717 0.11 ND YES 0.083 1.3 44 NO

BHC ~alpha 1117 0.0061 ND YES 0.1 0.061 0.2 NO

Chlordane - alpha 1/ 17 0.0046 ND YES 0.49 0.0094 2.1 NO

Chloidane ~gamma 17117 0.0044 ND YES 0.49 0.0090 2.1 NO

INORGANICS (mg/kg) :

Arsenic 11/ 17 2.6 1.4 YES 0.43 6.0 NA NA

Beryllium 6/ 17 0.49 ND YES 0.1 33 NA NA

SUMMARY CANCER RISK RATIO: 11

NON-CARCINOGENIC EFFECTS

VOLATILE ORGANIC COMPOUNDS (mg/kg)

1.2 -Dichloroethene (total) 1/ 17 0.006 ND YES 700 0.0000086 0.2 NO

2-~Butanone 1/ 17 0.004 ND YES 47,000 0.000000085 8.7 NO
. Acetons 9/ 17 0.13 ND YES 7,800 0.000017 1.4 NO

SEMIVOLATILE ORGANIC COMPOUNDS (mg/kg)

Benzo (g.h.l) perylene 2/ 17 0.12 ND YES 2,300 0.000052 320 NO

Fluoranthene 3/ 17 0.26 ND YES 3,100 0.000084 280 NO

Pyrene 3/ 17 0.2 ND YES 2,300 0.000087 290 NO

‘ Continued on next page




Human Health Preliminary Risk Evaluation of Subsurface Soil 1

TABLE A-5

Area °C*

Naval Training Center
Orlando, Florida

Frequency Maximum Background Maximum USEPA Risk FDEP Maximum
ANALYTE of Detected Concentration * Exceeds Region i Ratio * sSCG* Exceeds
Dstection 2| Concentration Background? ABC* SCG?

INORGANICS (mg/kg) .
Aluminum 171 17 2080 2119 NO 78,000 NE - NA NA
Arsenic 11717 26 1.1 YES 23 0.1 NA NA
Barium 14/ 17 199 36 'YES 5,500 0.0036 NA NA .
Cadmium 1/ 17 0.72 ND YES 39 0.018 NA NA
Calcium 171/ 17 46700 115 YES 1,000,000 0.047 NA NA:
Chromium 17717 a3 37 YES 390 0.085 NA NA'
Cobait 2/ 17 1 1.6 NO 4,700 NE NA NA
Copper 8/ 17 48.4 ND YES 3,100 0.016 NA NA
lron 17/ 17 7260 264 YES 23,000 0.32 NA NA*
Lead 17117 14.5 3.9 YES 400 0.036 NA NA
Magnesium 16 /] 17 949 32.8 YES 400,468 0.0024 NA NA:
Manganess 15717 239 21 YES 390 0.061 NA NA
Mercury 5/ 17 0.06 ND YES 23 0.0026 NA NA
Nickel 3/ 17 4 ND YES 1,600 0.0025 NA NA
Potassium 2/ 17 1660 185 YES 1,000,000 0.0017 NA NA

| Sodium 5/ 17 163 ND YES 1,000,000 0.00016 NA NA
Thallium 1/ 17 0.15 ND YES 6.3 0.024 NA NA
Vanadium 13/ 17 8.1 3.4 YES 550 0.015 ~ NA NA’
Zine 10/ 17 56.7 5.6 YES 23,000 0.0025 NA NA
TOTAL PETROLEUM HYDROCARBONS (mg/kg)
Total Petroleum Hydrocarbons 12/ 17 594 ND YES 380 1.6 NA NA

NOTES:

SUMMARY NON-CANCER RISK RATIO:

o
—

! Based on analytical data from the following sampling locations: 12B00102 to 12800402, 13B00101, 13800401, 13800801 to 13801301, 14B00102 to 14B00402

(duplicate at 14B00102).

t Frequency of Detection Is equal to the number of samples in which the analyte is detected In relation to the total number of samples.
3 The background screening value s twice the average of detected concentrations for inorganic analytes. For organic analytes, values are the mean of detected

concentrations, presented for comparison purposes only.
4 Values are from USEPA Region Il RBC table, October 20, 1995 (USEPA, 1995). RBCs are for residential soil and are based on a hazard quotient of 1 or an excess

lifeime cancer risk of 1 in 1 million.

Value for pyrene used as a conservative surrogate for acenaphthylene, benzo(g,h.))perylene, and phenanthrene.
Value for alpha- and gamma -~ chlordane based on value for chlordane.
Arsenic Is evaluated as a carcinogen and as a non-carcinogen.
Value for chromlum based on hexavalent chromium.

RBC Is not ~vailable for isad; value is from interim Guidance on Establishing Solil Lead Cleanup Levels at Superfund Sies (OSWER Dhective 8355.4-12),

)

i

)




Human Health Pretiminary Risk Evaluation of Subsurface Soil 1
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TABLE A-5

Area "C*

Naval Training Center
Orlando, Florida

Frequency Maximum Background Maximum USEPA Risk FDEP Maximum
ANALYTE of Detected Concentration ?* Exceeds Reglon I Ratio ® 8CG* Exceads
Detection ! | Concentration Background? RBC® 8CG?

Value for mercury based on inorganic mercury.

Valus for nicksl based on nickel saluble saits,
RBC is not avallable for TPH. Values are screening values for gasoline and diosol oll derived by ABB —-ES; derivation wlll be documented in methodolgy text of S5! Rep:

Value for thallium s based on thallium chioride.

% The risk ratio is aqual to the maximum detected analyte concentration divided by the USEPA Reglon ili RBC. Risk ratios are calculated for anlaytes

with a maximum detected concentration greater than the background concentration.

A summary cancer risk ratio of 1 roughiy corresponds to excess lifetime cancer risk of 1x107% a summary non—cancer risk ratio of 1 roughly

corresponds to & hazard index of 1. These ratios tend to overestimate risks, since they are based on maximum detected concentrations.
* Florida Department of Environmental Protection Soil Cleanup Goals for Florida (FDEP, September 29, 1995). Values presented are for leaching scenarlio.

Value for chromium based on chromium Vi.

7 Value Is the leaching ~based value. This analyte was detected in groundwater at a maximum concentration above the FDEP Guidance Concentration.
NA = Not available/Not applicable

ND = Not Detected
NE = Not Evaluated




TABLE A-6

Ecological Preliminary Risk Evaluation of Surface Water !

Naval Training Center

Area "C*

Orlando, Florida

Frequency Maximum Background Maximum Surface Water Maximum
ANALYTE of Detected Concentration * Exceeds Screening Exceeds
Detection * | Concentration Background? Value * Screening Value ?
VOLATILES (ug/L)
1,1 —-Dichloroethens t/ 5 1.9 ND YES 3.2 NO
1.2 -Dichloroethene (cis) 3/ 5 1100 ND YES 1350 NO
1,2 Dichloroethene (trans) 2/ 5 12 ND YES 1350 NO
Tetrachloroethylene 2/ 5 9.4 ND YES 84 NO
Trichloroethene 3/ 5 370 ND YES 80.7 YES
Vinyl chloride 2/ 5 15 ND YES NA NA
NOTES:

! Based on analytical data from the following sampling locations: 13W/D00101 to 13W/D00501.

? Frequency of Detection is equal to the number of samples in which the analyte is detected in relation to the total number of samples.

? The background screening value is twice the average of detected concentrations for inorganic analytes. For organic anaiytes, values are
the mean detected concentrations, presented for comparison purposes only.

¢ The surface water screening value is the lesser of the USEPA chronic AWQC, USEPA Reglon IV chronic water quality standard,
or FDEP Class lil Fresh Water Standard. '

NA = Not Available/Not Applicable

ND = Not Detected

RV Y YT

e



Ecological Preliminary Risk Evaluation of Sediment 1

Naval Training Center

TABLE A-7

Area "C*

Orlando, Florida

D)

Frequency Maximum Background Maximum Sediment Maximum
ANALYTE of Detected Concentration ? Exceeds Screening Exceeds
Detection * | Concentration Background? Value * Screening Value 7
VOLATILES (mg/Kg) .
1.1 ~Dichlorosthene 2/ 5 0.021 ND YES NA NA
1.2~ Dichloroethene (cis) 4/ 5 23 ND YES NA NA
1.2~ Dichiotoethene (trans) 2/ 5 0.26 NO YES NA NA
Tetrachforoethylene 3/ 5 0.19 ND YES NA NA
Trichloroethene 4/ 5 4.2 ND YES NA NA
Vinyl chloride 2/ 5 0.069 ND YES NA NA
NOTES: v

! Based on analytical data from the following sampling locations: 13W/D00101 to 13W/D00501,

2 Frequency of Detection is equal to the number of samples in which the analyte is detected in relation to the total number of samples.

* The background screening value is twice the average of detected concentrations for inorganic analytes. For organic analytes, values are
the mean detected concentrations, presanted for comparison purposes only.

*+ Sediment screening values for chlorinated VOCs are not avallable; see discussion in text.

NA = Not Avaliable/Not Applicable

ND = Not Detected




TABLE A-8
Ecological Preliminary Risk Evaluation of Surface Soit !

Area °C*
Naval Training Center
Orlando, Florida

Frequency Maximum Background Maximum | Terrestrial | Maximum thtotoxiclly Maximum invertebrate Maximum
ANALYTE of Detected Concentration *| Exceeds PCL* Exceeds | Screening Exceeds Screening Exceeds

Detection | Concentration Background? PCL? Value * Screening Value? Value * Screening Value?
VOLATILE ORGANIC COMPOUNDS (mg/kg) .
Acetone 2/ 10 0.042 ND YES 19500 NO 200 NO NA NA
Tetrachloroethylene 3/ 10 0.011 ND YES 3910 NO 1000 NO 150 NO
SEMIVOLATILE ORGANIC COMPOUNDS {(mg/kg)
Benzo (a) anttracene 1/ 10 0.1 ND YES . 214 NO 25 NO 34 NO
Berzo (b) fluoranthene 1/ 10 022 ND YES 214 NO 25 NO 34 NO
Benzo (g,h,i) perylene 1/ 10 0.18 ND YES 214 NO 25 NO 34 NO
Benzo (k) fluoranthene 1/ 10 0.18 ND YES 214 NO 25 NO 34 NO
Chrysene 1/ 10 0.2 ND YES 214 NO 25 NO 34 NO
indeno (1,2,3~cd) pyrene 1/10 0.14 ND YES 214 NO 25 NO 34 NO
Pyrene 1/ 10 0.23 ND YES 214 NO 25 NO 34 NO
PESTICIDES/PCBs (mg/kg)
4,4'-DDE 2/ 10 0.0058 ND YES 0.284 NO 12.5 NO 12 NO
4,4-DDT 3/10 0.017 ND YES 0.722 NO 125 NO 12 NO
Chiordane—alpha 1/10 0.0018 ND YES 18 NO 12.5 NO 1 NO
Chlordane-gamma 1/10 0.0016 ND YES 1.8 NO 125 NO 1 NO
INORGANICS (mg/kg)
Aluminum 10/ 10 2180 2088 YES 7540 NO T 2088 YES NA NA
Arsenlc 4/ 10 0.84 1 NO 107 NE 10 NE 100 NE
Barium 10/ 10 5.8 8.7 NO 6390 NE 500 NE NA NA
Beryllium 2/ 10 0.13 0.09 YES 216 NO 10 NO NA NA
Cadmium 1710 1.7 0.98 YES 1.82 NO 3 NO 50 NO
Calcium 10/ 10 12400 25295 NO NA NA NA NA NA NA
Chromium 9/ 10 16.4 4.6 YES 15300 NO LI X YES 50 'NO
Copper 3/10 30.2 4.1 YES 662 NO 100 NO 30 YES
kon 8/ 10 660 712 NO NA NA NA NA NA NA
Lead 8/ 10 409 145 YES 229 NO 50 NO 1,190 NO
Magnesium 10/ 10 175 328 NO NA NA NA NA NA NA
Manganese 9/ 10 14.7 8.1 YES 6650 NO 500 NO NA NA
Mercury 1/ 10 0.07 0.07 NO 104 NE 03 NE 36 NE
Nickel 3/ 10 9.2 44 YES 414 NO 30 NO 400 NO
Vanadium 6/ 10 25 341 NO 195 NE R | NE NA NA
Zinc 6/ 10 52.9 17.2 YES 251 NO 50 YES 130 NO
TOTAL PETROLEUM HYDROCARBONS (mg/kg)
Total Petroleum Hydrocarbons 8/ 10 40.2 ND YES NA NA NA NA NA NA




)

"TABLE A-8B
Ecological Preliminary Risk Evaluation of Surface Solil !

Area °C*
Naval Training Center
Orlando, Florida

Frequency Maximum Background Maximum ] Terrestiial | Maximum | Phytotoxicity Maximum Invertebrate Maximum
ANALYTE of Detected Concentration®>| Exceeds PCL* Exceeds | Screening Exceeds Screening Exceeds
Detection ! | Concentration Background? PCL? Value * Screening Value? Value * Screening Value?

NOTES:

! Based on analytical data for the following sample identifiers: 12800101 to 12800401 (duplicate at 12B00401). 14B00101 to 14B00401, and 13B00501.
? Frequency of Detection is equal to the number of samples In which the analyte is detected In relation to the tatal number of samples.
? The background screening value is twice the average of detected concentrations for inorganic analytes. For organic analytes, values are the mean of detected

concentrations, presented for comparison purposes only.
¢ Screening values are Protective Contaminant Levels (PCLs). The value presented represents the lowest PCL for the short—talled shrew, american robin, and red—fox.

* Phytotoxicity Screening Value from Suter (1994) and Hulzebos et al. (1993)

! Invericbrate Screening Value from Neuhauser (1985), and others.

T | iteratwwe—based value is less than background value, therefore, background value is used as benchmark value,
NA = Not Avaliable/Not Appliceble

NOD = Not Detected

NE = Not Evaluated. The maximum detected concentration Is below the background concentration.




APPENDIX B

SURFACE WATER SCREENING VALUE CALCULATIONS
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TABLH B—1

INGESTION OF AND DIRBCT CONTACT WITH SURFACB WATER —~ 1AKE DRUID

CHILD RESIDENT — SWIMMING

)

[oriCRsws | 16~ Jan-96]

NAVAL TRAINING CENTER
ORLANDO, FLORIDA
HXPOSURB PARAMETERS BQUATIONS
PARAMBTER SYMBOL VALUB UNITS SOURCH
CONCENTRATION WATER Cw hemical specific| ug/liter CANCER RISK = INTAKE (mg/kg -day) s CANCER SLOPR FACTOR (mg/kg~dey)~ -1}
INGRBSTION RATH IR 013 liters/day USEPA, 198%
AGB-SPIICIFIC SURFACH ARBA SA ape - specific cm? USEPA, 198%
BVENT FRBQUENCY BV 1] evemisday | Assunplion HAZARD QUOTHNT = INTAKE (ng/kg~dey)} / REFERENCE DOSE (mpky —dey)
BODY WHIGHT BW 15 kg USEPA, 198%
AGB-SPRCIFIC BODY WBIGHT BW, age—specitic i USEPA, 198%
DOSB ABSORBED PHR BVENT DAt lchemical specific] mg/em? - event | Caleulated
HXPOSURNE TIMB ET 26 hours/day USEPA. 198%
BXPOSURB FREQUENCY EF 4s|  dayyewr | USEPA, 1991 INTAKE-INGESTION = cw ED
BXPOSURB DURATION ED n years Assurption BW x AT & 365 deywlyr
AGEB--SPICIFIC EXPSOURBE DURATION ED, sge—specific years USEPA, 198%
AGR-WEIGHTEID SURFACE AREA [1] SAua 2066 cm’-yrkg |Calculated per USEPA, 1992
DIFFUSION DEPTH PER BVENT PCevent chemical specific]  cm/event Calculated per USEPA, 1992
AVERAGING TIMB
CANCER AT 10 years USEPA, 191b WNTAKE-DFRMAL = PAcvent LBV 5 B 3 SA 040
INONCANCER AT n years Assunption AT 3 343 deynlys
CONVEHERSION FACTOR CF1 0001 mgfug
| CONVERSION FACTOR CR2 9001|_ liter/em’
{1)Ag= weighted, body weight normalized surface area Where:
PC, o Calculated per Dermal Bxposure Asscssment Appendi of this docurnent. SAgupdi = Sum (SA; L ED; [ BW;)

Ingestion Rate = 0.13Vday = 50 mi‘hour x 2.6 hours/day x 0.001 Vml
Surface Area sssumes lower legs, hands, feet are exposed.
USEPA, 198%. Bxposure Factors Handbook; BPA/GO0/S— 89/043; May 1989,
USEPA., 193%. Risk Assessmert Guidance for Superfund, Volume I, Part A, EPA/5401 - 89/002, December 1989.
USEPA, 1991a. Supplemenal USEPA Region [V Guidance, March 21, 1991,
USEPA, 1991b. Human Healh Bvaluation Manual, Supplementa) Guidance: *Standard Default Bxposure Parameterss

USEPA, 1992 Dermal Exp A Pri

Aonli
and App

ions; EPA/60/8—91/011B. Sce Table B-3.

DAcveat ™ PGvent SCW s CPI s CF2

Fot aos ~ascinopenic elfectc AT = BD

ABB Environtenial Services, Inc.

Rev. 7191



TABLR B—1, continued

[ORLCRSWS | 16~Jan-96]

INGESTION OF AND DIRBCT CONTACT WITH SURFACB WATHR —~ LAKB DRUID
CHILD RESIDEANT ~ SWIMMING
NAVAL TRAINING CENTER
ORLANDO, FLORIDA
CARCINOGENIC EFFECTS
WATER UNITS INTAKE ORAL CANCER o | INTARR DERMAL: | - CANCER - TOTAL
COMPOUND CONCENTRATION RNGESTION CsSP . RISk PCpypnti?) |  DEMMAL | - csPps) o] Rk | - cANCER
: u {pa/ks -dry) (mafia~den) =l | RIGESTION (embwrat) | (mafka-vien). . Kmafia-deiy)* =1  DERMAL _RBE |
1,1~Dichloroethene 1.9{ ug/liter 32E-07 6.0E-01 1.9E~-(07 S22E-02 54B-07 60E~01| 32E-07 5.18-07
Tetrachloroethene 9.4 ug/liter 1.6E~06 52B-02 8.2E-08 203E-01 1.0E-05 52B-02] S4E-07 6.2B-07
Trichloroethene 370| ug/liter 6.2E-05 1.1E-02 6.88-07 5.90E-02 1.2E-04 1.IE-02{ 13E-06 2.0B-06
Vinyl chloride 15| ug/liter 2.5E-06 . 1.9E+00 4.8E-06 2.20E-02 1.8E-06 1.9E+00] 34E-06 8.22-06
o DTl T ) : SUMMARY CANCER RISK . 6E-06 R : 6B-06 1B-05
[1] Exposure point concentrations for carcinogenic PAH compounds have been adjusted by applicati ofUSEPAReyonIVTaﬂdlquu\mlem:Pm(khunylo 1992;
{2] This chemical—specific value has been calculated in » separate spreadsheet.
|3]Caleadated from Oral CSFs.
ND = Nodata available
ABB Environmental Services, Inc. . Rev. 791

) ) )
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TABLB B-1, continued [orLcRsWs | 16-Jan-96]
INGHSTION OF AND DIRBCT CONTACT WITH SURFACEB WATHR ~ LAKB DRUID
CINLD RESIDHNT — SWIMMING
NAVAL TRAINING CIINTIR
ORLANDO, FLORIDA
NONCARCINOG ENIC EFPECTS

WATER UNITS INTAKR ORAL HAZARD HAZARD " TOTAL
COMPOUND CONCENTRATION MNGRSTION RD QUOTIENT rCryent it QUOTIENT | - HAZARD

. _(maf) (mlader) L. (mala—den) |__INGESTION i __(swkvesl) |_DEsMAL 1. QUOTIENT _ ]
1,1-Dichlorocthene 1.9|ug/liter 2.0E-06 90E~03 2.3E~-04 S2E-2 38E-04 6.0B-04
Tetrachlorocthene 9.4 | ugfliter 1.0E-05 1.0E-02 1.0E~-03 2.03E~-01 6.6E-03 7.683-03
Trichlorocthene 370 | ug/liter 4.0E-04 6.0E-03 6.6E~-02 5.90E~-02 1.3E-01 1.98-01
Vinyl chloride 15| ug/liter 1.6E-05 . N 2.20E-02
dis—1,2~Dichlorocthene 1100} ug/liter 1.2E-03 90E-03 1.3E~01 3938-02 1.7E~0t 3.oe--ot
trans— 1,2-Dichloroethene 12 }ug/liter 1.3E-05 9.0E-03 14E-03 3.93E-02 1.88-03 3.28-03

T SUMMARY HAZARD INDEX 2B-01 : 38-01 SB-01]
(1] This chemical- specific value has been calculated in a separate preadsheet.
|3} Caledated trom Oral RIDs.
ND = Nodata availabie

ABB Bnvironmental Services, Inc. : Rev, 719}



TARLEB-2

TNGESTTON OF AND DIRBCT CONTACT WITH SURFACE WATHR — LAKH DRUID
ADULT RESIDENT - SWIMMING

[ORLARSWS ] 16-Jan-96]

NAVAL TRAINING CENTER
ORLANDO, FLORIDA
EXPOSURDB PARAMETERS BQUATIONS
PARAMBIER SYMBOL VALUB UNITS SOURCH
CONCHNTRATION WATHR CcwW chemical specific ugfliter CANCER RISK = INTAKE (mg/kg~day) x CANCER SLOPE FACTOR (mg/hg-dey) ~ ~1
INGISTION RATH IR 013 liters/day USEPA, 198%
SURFACH ARBA sa 23,000 an? USEPA, 198%
BVENT FREBQUENCY EV 1 events/day Assunption MAZARD QUOTIENT = INTAKE (mg/kg-dsy) /R EFERENCE DOSE (mg/kg —day)
BODY WHIGHT BW 70 kg USEPA, 1991a
DOSB ADSORBED FER EVENT DA, et chemical specitic | mg/om?~evert | Calculated
HXPOSURE TIMB BT 26 houry/day USEPA, 198%
EXPOSURH FREQUENCY EF 45 daywyear USEPA, 1991b INTAKE-INGESTION = CWsIR s EP s ED: CP)
HXPOSURB DURATION ED 2 years Assurption BW 5 AT x 363 daysiyr
DIFFUSION DEPTH PHR BVENT PCevent chemical specific cm/event Calculated per USEPA, 1992
AVERAGING TIME
CANCHR AT 70 years USEPA. 1991a INTAKE-DERMAL = DAcest TEVSBF 3 BD 5 $A
NONCANCER AT 24 years Assunption AT 3BW x 343 dayviyr
CONVERSION FACTOR CRl 000 mg/ug
CONVERSION FACTOR CR2 001} __ liter/cm’
PC, o o1 Ctlculated per Dermal Bxp A Appendk of this do Wher:
Ingestion Rate = 0.13Vday = 50 mlhour x 2.6 hours/day x 0.001 Vrol DAgvent * PCryent 2 CW x CFI 3 CP2
Surface Area assumes total body exposed.
USEPA, 198%. Bxposure Factors Handbook; FPA/GO0/8~89/043, May 1989. Noto:
USEPA, 198%. Risk Assessment Guidance for Supet fund, Volume 1, Part A, EPA/S40/1- 894002, December 1989,
USEPA, 19912. Human Health Bvahstion Manual, Suppl | Guid *Standeed De fault Bxposure Parameters”; For sos ~arcisogenic sffccic AT » ED
USEPA, 1991b. Supplemental Region 1V Risk Assesment Guidance, March 26, 199).
USEPA, 1992 Dermal Exposure Assessment: Principles and Applications; EPA/60/8—~91011B. Sce Table B-3.

ABB BEnvironmental Services, Inc.
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TABLE B2, continued {ORrLARSWS | 16~Jan-96|
INGESTION OF AND DIRBCT CONTACT WITH SURFACE WATHR — LAKH DRUID
ADULT RESIDENT ~ SWIMMING
NAVAL TRAINING CENTER
ORLANDO, FLORIDA
CARCRNOG ENIC EFFECTS
WATER uNTTS INTAKH ORAL CANCER - S )L NTARE D | DERMAL | CANCER . TOTAL’
COMPOUND CONCENTRATION INGESTION csp RISK repvmiftl | DERMAL . ] cseyy CORISK | caneER
u (raita 4oy} (malka-dag) =1 _RGESTION. | | (ealia eyl \makecdan) - DERMAL. RISK___...]
1,1-Dichloroctheac 1.9 ug/liter 1.5E-07 6.0E-01 8.9:-08 522B-02 14E-06 60E-01] 8.3B-07 9.23-07
Tetrachloroctheno 9.4} ug/liter 14E-07 52E-02 3.8E-08 2.03B-01 27B-05| S2E-02| 14E-06 1.42-06
Trichorocthene 370| ug/liter 29E-05 LIE-02 32E-07 SE-02 JO0E-04 LIE-02} 33E-06 3.78-06
Vinyl chioride 15| ug/liter 1.2E-06 . 1.9E+00 22E-06 220B-~02 461306 19E+00| 8706 1.18-05
1
SUMMARY CANCER RISK 3B-06 “1B-03 2105

{31 Caleulated from Oral CSFs.
ND = Nodata available

ARE Environmental Servioes, Inc.

1ated
l".r b

[l] Bvosue polmmﬂom for any cardnogenic PAHs have boen ad;uud by application of USEPA Region IV Toxicity Bquivalens Factors {Februxy 10, 1002
{2] This chemical- specific value has been cal

N
7



TABLE B2, continucd [ORLARSWS | 16~ Jan~96}
INGESTION OF AND DIRBCT CONTACT WITH SURFACE WATER — LAKE DRUID
ADULT RESIDENT - SWIMMING
NAVAL TRAINING CENTER
ORLANDO, FLORIDA
NONCARCINOG ENIC EFFECTS
WATER UNITS RTAKR ORAL HAZARD . . S . | nAZARD L. TOTAL -
COMPOUND CONCENTRATION INGESTION RO ‘ . QUATIENT | PCgyvpnill) “’1' QUOTIENT | " BAZARD -
- ' (msll) {mafba—dry) (mafta~dsy) NGESTION | - (comicean) - | gy <1 DERMAL | QUOTIBNT |
1,1-Dichlorocthene 1.9|ug/liter 44E-07 9.0E-03 48E-0 522E-2 40E-06] 90E-03] 4.5E-04 4.98-04
Tetrachlorocthene 9.4 | ug/liter 2.2E-06 1.0E-02 22E-04 203E-01 7.7E-05 10E-02} 17.9E~-03 7.98-03
Trichloroethene 370 ug/liter 8.5E-05 6.0E-03 14E-02 5.90E-02 8.8E-04 60E-03] 1.5E-01 1.6B-01
Vil chloride 1 15| ug/liter 34E-06 ' NI 2.20E-02 1.3B-05 ND
cis—1,2-Dichloroethens 1100 ug/liter 2.5E-04 9.0E-03 28E-02 3.93E-02 1.8E-03] 90E-03| 19E-01 22801
trans— 1,2~ Dichlorocthene 12 { ug/liter 2.7E-06 9.0E~03 31E-04 3.93E-02 1.9E-05 90E-03| 2.1E-03 24B-03
s : SUMMARY HAZARD INDEX L AB-m] e een i 4E-01 4B-01
{1} This chemical- specific value has been calculated in a separate spreadsheet
{2] Callculated from Orat RiDs.
ND = Nodata available

ABB Emvironmenial Servoes, Inc.

) )

NS
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TABLB B-3 : [ RspcEV I
CURRENT USB INGESTION OF AND DIRECT CONTACT WITH SURFACB WATHR ~ LAKB DRUID
ADULT AND/OR CHILD RBSIDENT/ TRANSIBNT
NAVAL TRAINING CBNTER
ORLANDO, FLORIDA
BXPOSURB PARAMBTERS BQUATIONS
PARAMETHR SYMBOL, VALUB UNITS SOURCH INORGANICS
Diffusion depth per event PCrent chemical specific cm/event PCeyermt = PCXigyenmt
Permcability Constant PC chemical specific cm/hr USEPA, 1992
Duration of a Single Bvent Levent 2.6 hr USEPA,1989 ORGANICS
Thickness of Statua Corpeum L, 10 um USEPA, 1992 PCpyont = 2PCX (6T K1gyeny/m)03
Octanol—water partition coefficlent/10* B chemical specific ~ dimensionless USEPA, 1992 Where tgyeny <t
P w 3.14 dimensionless USEPA, 1992
T chemical specific hr " USEPA, 1992 and:  PCeyent ™ PCX ((tevent(14B)) +2T x((1+3B)/(14B))
Time to Reach Steady State ¢ chemical specific hr USEPA, 1992 Whete tgyeny >
Suatum Corncum Diffusion Cocflicieat D, chemical specific cm¥/hr USEPA, 1992

Note: T = L, 216D,

REFBRENCES

USEPA,1989. Risk Assessment Guidance for Superfund, Volume I, Part A, EPA/540/1 -89/002, December 1989. This value is receptor ~specific
USEPA. 1992. Dermal Exposure Assessment: Principies and Applications.
The term Tis not calculated here, Values are provided in USEPA, 1992




TABLE B-3,continucd { RSPCEV | 16-Jan—96

CURRENT USE INGESTION OF AND DIRECT CONTACT WITHl SURFACE WATER - LAKE DRUID
ADULT AND/OR CHILD RESIDENT/ TRANSIENT

NAVAL TRAINING CENTER

ORLANDO, FLORIDA

-

COMPOUND INORGANIC PC T t B T PCeyent
OR ORGANIC?  (cm/hr) (br) (br) (unitlcss) " (cmfevent) -
o . ) )
1,1-Dichlorocthenc 0 1L6E-02 34E-01 8.2E-01 1.3E6-02 snE-m
Tetrachlorocthene (o] 48E-02 9.0E-01 43E+00 2.56-01 2.03E-01
‘Trichlorocthene (o) 1.6E-02 5.5E-01 1.3E+00 26E-02 S0E-02
Viayl chloride 0 73E-03 2.1E-01 S.1E-01 23E-03 2.20E-02
cis—1,2—dichlorocthene 0 12E~02 34E-01 8.2E-01 72E-03 3.93E-02
trans—1,2~dichlorocthene (0] 1.2E-02 34E-01 8.2E-01 72E-03 393B-02

NA = Not applicable. For inorganic analytes, this term is not used to calculate PCevent.
REFERENCES:
Unless otherwise noted, values are taken from USEPA, 1992. Dermal Exposure Assessment:Principles and Applications EPA/600/8—91/011B




TABLE B-4

CALCULATION OF SURFACE WATER SCREENING VALUES (SWSVs)

LAKE DRUID

NAVAL TRAINING CENTER
ORLANDO, FLORIDA

BPC | Child Residcnt | Adult Resident| Total Resident SWSV | Child Resident . SWSV |
Analyte (ug/L) ELCR [a] BLCR |b] BICR fc] | Cancer [d] HQ {e]{ Non—cancer fd] |
1,1-Dichloroethene 19 SI1E-07 92E-07 . L4E-06 13 6.0E-04 3167
Tetrachloroethene 94 6.2E-07 1.4E-06 20E-06 47 7.6E-03 1237
Trichloroethene 370 20E-06 37E-06 5.7TE-06 649 19E-01 1947
Vinyl chloride 15 82E-06 LIE-0S 1.9E-05 08 NA NA
cis— 1.2 Dichloroethene 1100 NA NA NA NA 30E-01 3667
trans— 1,2~ Dichlorocthene 12 NA NA NA NA 3.2E-03 3750

Notes:

{a] Calculated in Table B- 1.
[b] Calculated in Table B-2.

fc] Sum of child and adult ELCRs.

[d] Calculated by solving for the surface water concentration at ELCR =1x10"% or HI=1, based on the total resident ELCR or child resident HI, as described in text.

[¢] Calculated in Table B~ 1. The greater of the child or adult resident Hls is selected as the basis of the SWSV.
{f) Value is the lesser of the SWSV cancer or SWSV non —cancer.



APPENDIX C

INDOOR AIR CALCULATIONS AND PRELIMINARY RISK EVALUATION




Indoor air concentrations of VOCs were alsoc estimated using the farmer model as
presented by USEPA (USEPA 1992) in conjunction with the USEPA recommended approach
shown below for calculating indoor air concentrations. The farmer model
calculates the flux of VOC across the soil-building slab boundary. The flux rate,
expressed as micrograms per second per square centimeter at the building floor,
is a function of soil porosity, pore space geometry, air diffusion coefficients,
and the difference in concentration in the soil gas and the building air.

The indoor air concentration is calculated per USEPA guidance (USEPA 1992) as:

Cindoor = E/ Q (2 )
where:
E - Contaminant infiltration rate
Q =  Building ventilation rate

The building ventilation rate is calculated by:

0= (ACH/3600) xV : (3)

where:
ACH = Air changes per hour in building
v = Volume of building (m®)
3600 = Units conversion factor (sec/hr)

The contaminant infiltration rate of VOCs due to diffusion into the building is

-calculated by

E=0xAxFxCF, (4)
where:
J ~ Contaminant flux (upg/cm®-sec)
= Area of building floor in contact with soil gas (m?) as de-
scribed below.
F = Fraction of floor through which soil gas can enter (assumed here
to be 100%)
CF, - Units conversion factor (10* cmz/mz)

The contaminant flux is calculated per USEPA guidance (USEPA 1992):

and

NTC-OU4 Wkp
PMW.04.96 C-1




J=D (C, - C) CF/L - (5)

D_=D, P}*/* /P} (6)
where:
D, = Effective diffusion coefficient (cm?/sec)
D, -  Vapor phase diffusion coefficient in air (cm?/sec)
P, = Air filled porosity (unitless)
L = Distance from source to point of exit (cm)
Py = Total soil porosity (unitless)
C, = Background concentration in indoor air (ug/m®) [assumed here to
be zero]
CF, - Units conversion factor (107% m®/cm®)

The estimated equilibrium soil gas concentration adjacent to the buildings is used
here to represent the vapor phase concentration (C,) at a theoretical source near
the building. The equilibrium soil gas concentration is estimated by assuming
that VOCs in well OLD-13-01A are in equilibrium with soil gas at the water table.
The soil gas concentration is estimated by the use of the dimensionless Henry's
Law Constant. ’

The estimated soil gas concentration, C8 is:

Cy=Cayx HX CF, (7)

where:
Cow = Concentration of VOC in groundwater (ug/liter)
H - Dimensionless Henry's Law Constant
CF, = Units conversion factor (1000 liters/ms)

There are several conservative assumptions included in this model. The assumption
that C, = O tends to somewhat overestimate the vapor migration into the buildings
(USEPA 1992). The area of the building used here is intended to represent a 14
foot by 14 foot bedroom with 8 foot high ceilings. It is assumed that groundwater
containing VOCs is beneath the entire area of that theoretical room. It is also
assumed that the fraction of the floor through which gas can enter is 100 percent.
I1f the floor overlying the soil is a concrete pad, then potential gas infiltration
would be substantially lower.

The results of the farmer model evaluation, including estimated indoor air
concentrations, are presented in Table C-1. The estimated indoor air concentra-
tions have been compared to USEPA Region III Risk-Based Concentrations for ambient
air in order to provide a preliminary evaluation of the risks potentially

NTC-0U4 . Wkp
PMW.04.96 C-2




associated with exposure to these estimated concentrations.

presented in the following Table.

This comparison is

Results are discussed in the PRE.

*Analyte Estimated Indoor Air USEPA Region lll RBC Risk Ratio
Concentration (vg/M®) For Ambient Air (ug/M%)
Tetrachloroethylene 180 : 3.1 58
Trichloroethylene 8.29 1 8.3
Summary Cancer Risk Ratio: 66
cis-1,2-dichloroethene 14.4 37 0.39
Summary Noncancer Risk Ratio: 0.4

NTC-OU4 Wkp
PMW.04.96




TABLEC -

Farmer's Model approach to deriving Indoor sir cancentadons sasocisted with groundwater contemineton

AREA *C*
NAVAL TRAINING CENTER
ORLANDO, FLORIDA

Compound GW Conoeny Hervys kaw Fautibrium Area of "7 Frachon of | Au Volume of Baiusion A% Fillsd Total S0l Distance hom Fian Thdoos Al

ugMter Constant Soll Gas Bullding Roor Floor Changes per | Buliding Costholent DsubA Bonk Porosity Porosity Source o polnt @max sg Concentation

m dirvensioniess Conosntaton sqm Hous o m sqeofvaee of oxit @max sg

ot20deg C ugleu m 20 degieas C om ugisq sm-see ugiou m

tewachiorosthyiens 750 059 147 500 ez T o3 [yl 00738 033 033 SEAM 183 0.0000081 108 18043
tiohioricethytene 1] o9 0.080 102 i es 4“4 00848 038 095 SEAM 1 00000002808 ez
eis - 1,2 -diohorosthene b1l 01932 0,200 102 1 [ k] “sf 000684 03 083 SEAM 19 0.0000004083 1442
(i) Data hom wel GID - 13- Tes /070"

103 cm = & fost om o

o bultding aleb

{2) From Hearhofl, J. and J L. Clessby, Evalualion of air s¥ipping for e removal of organic drinking - water contamnants Water BA Vol 18,

Ho 1, Jmwery 1990




APPENDIX B

SURFACE WATER AND SEDIMENT SAMPLING LOGS



SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD.

Project: A/7C orcAMP0 [lrd TKZ Site: OU G LARE DRI D>
Project Number___Q&5/5. 70 Date: _5-2—56
Sample Location ID;___ & 4L/00/ 0 /'//(4 Doo o . ,
Time: Start:_/Z//S End: __/6:5S Signature of Sampler: MQW
SURFACE WATER INFORMATION |TYPE OF SURFACE WATER: DECONTAMINATION FLUIDS USED:
[ ]STREAM [ JRIVER D<JISOPROPYL ALCOHOL '
POND/LAKE [ ]SEEP [<IDEIONIZED WATER
WATER DEPTH__ /. & (FT) [}JALCONOX
SAMPLE DEPTH: Q-G “ (FT BELOW SURFACE) { JHNO3 SOLUTION
VELOCITY MEASUREMENT OBTAINED [ ]YES, SEE RECORD [4NO [>JPOTABLE WATER
TEMPERATURE__2Z-5 °<  on_ 6.3/ [ JNONE
SPECIFIC CONDUCTIVITY; (2 st HoS EQUIPMENT USED FOR SAMPLING:
DISSOLVED O, ___a/A. [XINONE, GRAB INTO BOTTLE
REDUCTION/OXIDATION POTENTIAL 44 [ ]BOMB SAMPLER
OTHER:__ [ JPUMP TYPE:
SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION:{DECONTAMINATION FLUIDS USED:
P<GRAVITY CORER BISCPROPYi. ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.5.SPUT SPOON [>4DEIONIZED WATER
o-r5 7 MBL.S. || IDREDGE [3ALCONOX
[ JHAND SPOON [ JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL [P)QPOTABLE WATER
AT THIS LOCATION? [ JYES [ JNO |{ 1S.S.BUCKET { INONE
TYPE: [l SEDIMENT TYPE:
SAMPLE OBSERVATIONS: ; [ ICLAY COMMENTS:
[ JODOR (»<JSILT 1Ty = SAD | Hrck ofeamic
[ JCOLCR TYPE OF SAMPLE COLLECTED: [}SAND  _cnememarr (SA ReconzRY
OTHER: [D4DISCRETE [><JORGANIC
{ JCOMPOSITE [ )JGRAVEL
SAMPLES COLLECTED
=
S o 3
= w =
4> a VOLUME
23 o PRESERVATIVE REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
B [ ] Won& | TcE Ut oo ]l o/
[ ] Dl A/oh/é'—l, - HEDoo /o
{1 [ ] 7
[ 1] [ ]
[ ] [ ]
L1 (]

NOTES/SKETCH




Project Number:____pgs/%. 70

Project.____A72. omcanTbo oOled TRA

SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD -

Site:

Date:

OU} fuke DD
$-7-%6 |

Sample Location {D: Qo

Time; Start__/0:66 End:

| /44 Doo2 ol

Slgnature of Sampler %%/D%/

SURFACE WATER INFORMATION TYPE OF SURFACE WATER: DECONTAMINATION "FLUIDS USED:
[ ]STREAM [ JRIVER [< )ISOPROPYL ALCOHOL
[ JPONDAAKE IISEEP ( AsLk- [><]DEIONIZED WATER

WATER DEPTH:_0.5__(FT) [XIALCONOX

SAMPLE DEPTH: £~ 0.5 (FT BELOW SURFACE) [ JHNO3 SOLUTION

VELOCITY MEASUREMENT OBTAINED[ |YES, SEE RECORD [*INO p<JPOTABLE WATER

TEMPERATURE__~va pH__6.[6 [ INONE

SPECIFIC CONDUCTMITY: __ /S5 som Hax EQUIPMENT USED FOR SAMPLING:

DISSOLVED O, : a4 [>9YNONE, GRAB INTO BOTTLE

REDUCTION/OXIDATION POTENTIAL A/ [ )BOMB SAMPLER

OTHER:

{ JPUMP TYPE:

DECONTAMINATION FLUIDS USED: |
P<JISOPROPYL ALCOHOL
(S4DEIONIZED WATER

[ SJALCONOX

[ JHNO3 SOLUTION

[><JPOTABLE WATER

{ JNONE

SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION:
DIGRAVITY CORER

DEPTH OF SEDIMENT SAMPLE: [ 1S.S. SPLIT SPOON

D LS - BLs [ ]DREDGE

[ JHAND SPOON

QA SAMPLES COLLECTED { 15.5.BOWL

AT THIS LOCATION? P<JYES [ INO |[ 1S.S.BUCKET

TYPE__ M3, rmsD I L

SAMPLE OBSERVATIONS:

[ JODOR

[ ]COLOR TYPE OF SAMPLE COLLECTED:

OTHER; [<IDISCRETE

[ _JCOMPOSTE e

SEDIMENT TYPE:
[ JCLAY
D4sILT

[ XISAND

[ <JORGANIC
[ JGRAVEL

COMMENTS:

Jo /o BovERY

SAMPLES COLLECTED

u z
qrx u
o w =
r =] VOLUME
33 % PRESERVATIVE REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
P<i (1] +c& UL L20020 1, Utwoozoi 75+
[ ] > gy = (A¥x0z 0!, mboozom_;nm
[ 1 [ 1
[ 1 [ ]
[ ] {1
.......... SN N 0 I I N
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SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD

Project__uTe omennibo Oups LA Site: OUt LAake 2en 1D
Project Number: ogs19.20 "~ 'Date: _§-7-7¢
Sample Location ID:__ge# ese30/ 4{47»903 o/
Time: Start:_ /¢ ¢S End: _rs-oo Slgnature of Sampler
SURFACE WATER INFORMATION [TvPE OF SURFACE WATER o DECONTAMINATION FLUIDS usao
[ JSTREAM [ JRIVER BISOPROPYL ALCOHOL
{ JPOND/LAKE DWSEEP cre€ <~ || >4DEIONIZED WATER
WATER DEPTH:__ 0.5 (FT) e [4ALCONOX
SAMPLE DEPTH:; 0-0.5 (FT BELOW SURFACE) Il JHNO3 SOLUTION
VELOCITY MEASUREMENT OBTAINED [ ]YES, SEERECORD [ INO [><]JPOTABLE WATER
TEMPERATURE,___ &S °F pH___ 6. 03 [ INONE
SPECIFIC CONDUCTIVITY:__ /. FC _¢embos ' EQUIPMENT USED FOR SAMPLING:
DISSOLVED O, : AL DINONE, GRAB INTO BOTTLE
REDUCTION/OXIDATION POTENTIAL: __4/4 { ]|BOMB SAMPLER
OTHER: [ JPUMP TYPE:
SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION DECONTAMINAT!ON FLUIDS USED:
(>4GRAVITY CORER ‘ [ >4ISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.S. SPLIT SPOON [ <IDEIONIZED WATER
O-15" BLS [ JDREDGE [ JALCONOX
[ JHAND SPOON [ JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]5.5.BOWL [ MPOTABLE WATER
AT THIS LOCATION? [ [YES [NO [[ 1S.S.BUCKET [ INONE
TYPE: [ 1 SEDIMENT TYPE:
SAMPLE OBSERVATIONS: : [ JCLAY COMMENTS:
[ JODOR [ ISILT S0 fecoverr
[ JCOLOR _ R« GREY T fski{TYPE OF SAMPLE COLLECTED: [SSAND  J747% SAND DAL GREY 7>
OTHER: [>4DISCRETE [ >JORGANIC BeAK~
[ JCOMPOSITE [ JGRAVEL
SAMPLES COLLECTED I '
=
8o g
w w =
&= = VOLUME
23 w PRESERVATIVE REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
>4 [ ] T—c & | A4 090 DOy
[ 1] <] | == g (UtDoo 2o
[ ] [ 1
[ ] [ ]
[} (1]
............. 0 I I N I N ——
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SU

Slte

01/64 Lﬁ/f-é wt’.mb

NTC ORLAIDD Ot 4 I,QA

DISSOLVED O, :

REDUCTION/OXIDATION POTENTIAL:

OTHER:

Project:

Project Number: QRS !19.72¢0 Date: _ 5-7-96C '

Sample Location ID:_¢Z(<4 Do <o/

Time: Start._s$: S/ End: Pasda Slgnature of Sampler

SURFACE WATER INFORMATION |TYPE OF SURFACE WATER: “JDECONTAMINATION | FLUIDS usao ‘
[ ISTREAM [ JRIVER [ IISOPROPYL ALCOHOL
[ JPOND/LAKE [ JSEEP [ ]DEIONIZED WATER

WATER DEPTH: ) [ JALCONOX

SAMPLE DEPTH; (FT BELOW SURFACE) [ JHNO3 SOLUTION

VELOCITY MEASUREMENT OBTAINED [ YES, SEERECORD [ [NO [ JPOTABLE WATER

TEMPERATURE: pH: { INONE '

SPECIFIC CONDUCTIVITY: EQUIPMENT USED FOR SAMPLING:

[ INONE, GRAB INTO BOTTLE
{ ]JBOMB SAMPLER
[ JPUMP TYPE:

e MENT USED FOR COLLECTIONI[(

3&77—-’0 Vo .

DECONTAMINATION FLUIDS USED:
[5dGRAVITY CORER |(*ISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: { ]8.S. SPLIT SPOON [ JDEIONIZED WATER
O-/5S " BLS5- { JDREDGE [ JALCONOX
' [ JHAND SPOON [ JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]s.S.BOWL [X]POTABLE WATER
AT THIS LOCATION? [ ]YES [¥NO |[ ]S.S. BUCKET [ IJNONE
TYPE: [ 1 SEDIMENT TYPE:
SAMPLE OBSERVATIONS: ) [ JCLAY ., COMMENTS:
[ JODOR [SILT 20 fo LECovER)
[<ICOLOR RARE. G£5Y 7o £LATYPE OF SAMPLE COLLECTED: [XISAND
OTHER: [ SJDISCRETE [<JORGANIC
{ JCOMPOSITE { JGRAVEL
SAMPLES COLLECTED o
il
Ce g
= w =
€k a VOLUME
a3 % PRESERVATIVE REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
[ ] [x] o At o400 ]
[ ] [x] Zce 1 4 Doo 40 2—
[ ] 0]
{1 {1
[ 1] [ ]
............. 1 T N R
NOTES/SKETCH : T , _
L4 Doot0 ]  wAS TSN FEEm Tor ofF CoE , (UFDooGO2 FRII_




SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD

Project,_ AT 0 &L ANDO i d T4 Site: _Op4 cqps DL D
Project Number:___ 095/3.2 & __ Date: _s5-2.9¢ _
Sample Location ID:__£r4D oo <D / —
Time: Start: /4: 2.9 End: _/¢: 5/ ' Signature of Sampler: _Z 4/ .
SURFACE WATER INFORMATION |TYPE OF SURFACE WATER, DECONTAMINATION FLUIDS USED:
[ ISTREAM [ JRIVER [ J'SOPROPYL ALCOHOL
[ JPOND/LAKE [ JSEEP |l JDEIONIZED WATER
WATER DEPTH: (FT) ‘ [ JALCONOX
SAMPLE DEPTH: (FT BELOW SURFACE) [ JHNO3 SOLUTION
VELOCITY MEASUREMENT OBTAINED | |YES, SEERECORD [XINO [ JPOTABLE WATER
TEMPERATURE: PH: ‘ { INONE
SPECIFIC CONDUCTIVITY: EQUIPMENT USED FOR SAMPLING:
DISSOLVED O, : ' " [ ‘INONE, GRAB INTO BOTTLE
REDUCTION/OXIDATION POTENTIAL; [ ]BOMB SAMPLER
OTHER; ‘ [ JPUMP TYPE:
SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION:|DECONTAMINATION FLUIDS USED:
, [XIGRAVITY CORER Ex ISOPROPYL ALCOHOL.
DEPTH OF SEDIMENT SAMPLE: [ 15.S.SPLIT SPOON [5<]DEIONIZED WATER
O — /.S ' Bes [ JDREDGE [<JALCONOX
{ JHAND SPOON [ JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]5.S.BOWL PQPOTABLE WATER
AT THIS LOCATION? [ IYES DXINO |[ 1S.S.BUCKET [ INONE
TYPE: i (| SEDIMENT TYPE:
SAMPLE OBSERVATIONS: ) [ JCLAY COMMENTS:
[ JODOR [>SILT 51 TY SAD _so Yo
DXCOLOR AR LRt 7o Sraci|TYPE OF SAMPLE COLLECTED:  [LXISAND Recovepyr
OTHER: ><JDISCRETE [S<JORGANIC
{ JCOMPOSITE It_jerAvEL
SAMPLES COLLECTED
g g
oW =
> a VOLUME
32 W PRESERVATIVE  |REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
[ ] <] T & /AL oS0/ ' TP oK coR
[ ] L<] s Ut DKo 2, RBSTTom of coBES
[ 1 [ ]
[ ] [ 1
[ 1 [ ]
B O 1 O s I S S
NOTES/SKETCH
J
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Project Number:

Project:_A/T= - oec DO QM¢ TEA

O85/9

Oud )l Ace DR D

$-72-76

Sample Location ID:
Time: Start;_/¢' 5/ End:

U4

oy

z_ﬂ“mg ) 406 O ) /
Slgnature of Sampler

SURFACE WATER INFORMATION [YPE OF SURFACE WATER DECONTAMINA/TION FLUIDS USED:

[ JSTREAM [ JRIVER [*3JISOPROPYL ALCOHOL
OND/LAKE { ISEEP [= |DEIONIZED WATER

WATER DEPTH. O —{__(FT) [ JALCONOX

SAMPLE DEPTH: 0 -0.5 (FT BELOW SURFACE) [ JHNO3 SOLUTION

VELOCITY MEASUREMENT OBTAINED [ [YES, SEE RECORD [ NO [ <IPOTABLE WATER

TEMPERATURE.___ FZ °~ pH__ £ 2 { INONE

SPECIFIC CONDUCTIVITY:__ /{06 ,M,ko $ EQUIPMENT USED FOR SAMPLING:

DISSOLVED O;: A DXYNONE, GRAB INTO BOTTLE

REDUCTION/OXIDATION POTENTIAL: A4 [ ]BOMB SAMPLER

OTHER; { JPUMP TYPE:
SEDIMENT INFORMATION EQUIPMENT USED FOR COLLEGTION:|DECONTAMINATION FLUIDS USED:
DIGRAVITY CORER b< ISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.S. SPLIT SPOON P<JDEIONIZED WATER
O=/S RS { JDREDGE < JALCONOX
, [ JHAND SPOON { JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL ||S<JPOTABLE WATER
AT THIS LOCATION? { [YES [XINO ([ 1S.S. BUCKET [ INONE
TYPE: i SEDIMENT TYPE:
SAMPLE OBSERVATIONS: [ JCLAY COMMENTS:
[ JODOR [ IsuT MA
[ JCOLOR TYPE OF SAMPLE COLLECTED: [ JSAND
OTHER: I<JDISCRETE [ JORGANIC
[_ICOMPOSITE _It_JeRAVEL
SAMPLES COLLECTED
w | 2l
e g
4> a VOLUME
22 7 PRESERVATIVE  |REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
X1 [ 1 s (L4 W00 C O/
[ ] 1] T UtD oo 6O [
[ ] [ 1]
[ ] [ ]
[ 1 [ 1]
,,,,,,,,,,,,, 0 11 R A 1 S N Y
NOTES/SKETCH




SURFACE WATER AND SEDIMENT SAMPLE IATA OR -

Project_asTe_ oscnIDo OLL4 LA Site: _ At LAre pLud
Project Number: Q¥ 2. 70 ‘ Date: _5-8-74
Sample Location ID:_£t% woo 7o) /24 Po020 | %{
Time: Start;_/o: 23 End: //‘0'4'?/ Slgnature of Sampler
SURFACE WATER INFORMATION TYPE OF SURFACE WATER e DECONTAMINA?(ON FLUIDS ussu
[ IJSTREAM [ JRIVER (>)ISOPROPYL ALCOHOL
_ [><IPOND/LAKE [ )SEEP [><IDEIONIZED WATER
WATER DEPTH: O~ ! (FT) S LXJALCONOX
SAMPLE DEPTH: 0 -0.5_(FT BELOW SURFACE) { JHNO3 SOLUTION
VELOCITY MEASUREMENT OBTAINED [ ]YES, SEE RECORD [>XINO [<JPOTABLE WATER
TEMPERATURE._26.0 £~ pH__ . 29 [ INONE
SPECIFIC CONDUCTVITY: /&8 _pum AT ' EQUIPMENT USED FOR SAMPLING:
DISSOLVED O,: ___AA b<INONE, GRAB INTO BOTTLE
REDUCTION/OXIDATION POTENTIAL__ /A [ ]BOMB SAMPLER
OTHER; [ PUMP TYPE:
SEDIMENT INFORMATION  |EQUIPMENT USED FOR COLLECTION:|DECONTAMINATION FLUIDS usso
[P4GRAVITY CORER [ %|ISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ 15.S. SPLIT SPOON [>JDEIONIZED WATER
¢y ~ /.5 1 &S [ JDREDGE B JALCONOX
[ JHAND SPOON {icirinesseturon~T72 10276
QA SAMPLES COLLECTED [ 1S.S.BOWL [ JPOTABLE WATER
AT THIS LOCATION? [ ]YES [»4NO |[ 1S.S.BUCKET { INONE
TYPE: [ 1 SEDIMENT TYPE:
SAMPLE OBSERVATIONS: ; [ ICLAY COMMENTS:
[ JODOR | SLT  _LieT-saa> 48, pecoel
P<ICOLOR _ 77~ — BARZ1oA/  TYPE OF SAMPLE COLLECTED: [5JSAND i
OTHER: DIDISCRETE [ JORGANIC
[ JCOMPOSITE [ JGRAVEL
SAMPLES COLLECTED o
=
S e g
L w =
3> - VOLUME
22 u PRESERVATIVE  |REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
o8] [ ] o= H4woQ 70!
{1 P4 el (LA Doo70 )
[ ] [ 1] it
[ 1] [ ]
(] {1
.......... (11 [ ]
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p‘%

A e

SURFACE W

R A R s e

LAKE Dﬁﬂ?b

SPECIFIC CONDUCTIVITY:__ 205  /m & s

DISSOLVED O,: ___MA

Project,_ AT oRLAIDC ol 4 _‘,,4,4 Site: __ /G _

Project Number: pg512. 70 Date: 5-FP-9¢

Sample Location ID:_&/4 «/ooFo/ UL DoTO

Time: Start_g 03 End: - a4 Stgnature of Sampler %V/

SURFACE WATER INFORMATION] TYPE OF SURFACE WATER. DECONTAMINATION FLUIDS USED:
[ ]STREAM [ JRIVER [ XIISOPROPYL ALCOHOL
[><IPOND/LAKE [ ISEEP [ ]DEIONIZED WATER

WATER DEPTH._ O~/ _(FT [< JALCONOX

SAMPLE DEPTH:2=¢-5_(FT BELOW SURFACE) [ JHNO3 SOLUTION

VELOCITY MEASUREMENT OBTAINED | JYES, SEE RECORD  [>qNO [ ~JPOTABLE WATER

TEMPERATURE,_27.0 °F pH.__ 6. 33 [ JNONE

EQU!PMENT USED FOR SAMPLING:
[INONE, GRAB INTO BOTTLE

REDUCTION/OXIDATION POTENTIAL:__ 444 [ ]BOMB SAMPLER
OTHER: [ JPUMP TYPE:
SEDIMENT INFORMATION EQUIPMENT USED r:oa COLLECTION DECONTAMINATION FLUIDS USED:
< JGRAVITY CORER b ISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ 1S.8.SPLIT SPOON [>¢ JDEIONIZED WATER
o-/5 " Beg { JDREDGE [ <]ALCONOX
: [ JHAND SPOON [ JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.5.BOWL [% JPOTABLE WATER
AT THIS LOCATION? [ IYES [wINO |[ 18.S. BUCKET [ INONE
TYPE: [ L SEDIMENT TYPE:
SAMPLE OBSERVATIONS: [ JCLAY COMMENTS:
{ JODOR [ ¥ISILT S1TX -SAND . S Y peevVERY
[yICOLOR ZRoz0rt = Tropd TYPE OF SAMPLE COLLECTED: [XISAND '
OTHER: [ IDISCRETE [ JORGANIC
{ JCOMPOSITE [ JGRAVEL
SAMPLES COLLECTED
=
8 e g
o w =
Z R a VOLUME
3 4 '{})J PRESERVATIVE REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
<l [ 1] ) o080
[ ] =<l (A ool /) T8e nF Cop e
[ (1 (¢4 Do030Z Basrroin off < OrE
[ ] [ ]
(1 (1]
............ 1 S S I
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TEMPERATURE._£4.0 °F

Project__ AT < ogcovde oppg FA2A - Site: _ouL Lo DPRuD>
Project Number:___ o ¢5/2 70 ' " Date: 5-g-7¢C
Sample Location ID:__/4 woo qo/ L UtPons ] ' ﬁ 4%/2//
Time: Start:__/£ 4V End: ' 5S Slgnature of Sampler el Bty ///’
é’d&%‘Aéé'wxféé"iﬁébﬁﬁxﬁaﬁ’"ﬁi;'éé?"éﬁﬁéAééWA%’sﬁ """""""""""""""""""""""" TDECONTAMINATION FLUIDS USED:
[ ISTREAM [ IRIVER [# ISOPROPYL ALCOHOL
[ <]POND/LAKE [ JSEEP [ IDEIONIZED WATER
WATER DEPTH.__4 (FT [5<JALCONOX

SAMPLE DEPTH: 0 - 0.5 '(.FT BELOW SURFACE)
VELOCITY MEASUREMENT OBTAINED [ [YES, SEE RECORD [XINO

[ JHNO3 SOLUTION
{x JPOTABLE WATER
[ INONE

pH.__ 4. SO

SPECIFIC CONDUCTIVITY:____ 200 e oy

EQUIPMENT USED FOR SAMPLING:

DISSOLVED O;: A

[><INONE, GRAB INTO BOTTLE

REDUCTION/OXIDATION POTENTIAL:_4/9

[ JBOMB SAMPLER

OTHER:

[ PUMP TYPE:

SEDIMENT INFORMATION EQUIPMENT USED FOR' COLLECTION DECONTAMINATION FLUIDS USED:
[><[GRAVITY CORER [ AISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.S.SPLIT SPOON (< JDEIONIZED WATER
-/ BLS [ IDREDGE [XJALCONOX
[ JHAND SPOON { JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL [ ]JPOTABLE WATER
AT THIS LOCATION? [>YES [ INO [ IS.S. BUCKET { INONE
TYPE___Tourfl e AT e [ L SEDIMENT TYPE:
SAMPLE OBSERVATIONS: [ JcLAY COMMENTS:
[ JODOR [xISILT SeeTy sAauD 2 2o €L)
[ JCOLOR Rz egomunv ~To T4/ [TYPE OF SAMPLE COLLECTED: [+]SAND
OTHER: {;IDISCRETE [ JORGANIC
[ JCOMPOSITE [_JGRAVEL
SAMPLES COLLECTED
=
Se g
@ W 2
@ o VOLUME
22 W PRESERVATIVE  |REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
<] [ ] Z s (/AW O0 90/
[x] [ ] z = 441300 96 ) DUAUATE
(] [ <] by =4 UA4D20 fo /) ‘
[ ] [ >d Zo= U4 DD LD, PitrPeledTe=
[ 1 {1
_______ (1l (] S

NOTESISKETCH




&

RFACE \VATER AND SEDINIENT SAMPLE FIELD DATA RECOR D

Project.__ 7z o2 420 /4 T4

Site: O+ e M{/b

Project Number__ 557 9. 70

Date: __S—-5-9¢

Sample Location ID:__gz<e/0/0 o/ﬁ{é?ﬂ/oo/ % 7 %
Slgnature of Sampler 4 / =

SPECIFIC CONDUCTIVITY:_£6Q _¢prim Mo >
|oissoLveD 021 /4
REDUCTION/OXIDATION POTENTIAL: 4

Time: Start;_ /525 End: /é 43

SURFAGE WATER INFORMATION |TYPE OF SURFACE WATER. [DECONTAMINATION FLUIDS usso
{ ISTREAM [ JRIVER [ ISOPROPYL ALCOHOL
{><IPOND/LAKE { JSEEP [x IDEIONIZED WATER

WATER DEPTH,_AVA (f-‘l') ILx JALCONOX

SAMPLE DEPTH: /) -2.5 (FT BELOW SURFACE) [ JHNO3 SOLUTION

VELOCITY MEASUREMENT OBTAINED [ [YES, SEE RECORD p<INO [<JPOTABLE WATER

TEMPERATURE:. & 2.8 °F  phi_ 472 [ JNONE

EQUIPMENT USED FOR SAMPLING:
[]NONE, GRAB INTO BOTTLE
[ ]BOMB SAMPLER

OTHER: [ JPUMP TYPE:
SEDIMENT INFORMATION | CQUIPMENT USED FOR COLLECTION:|DECONTAMINATION FLUIDS USED:
(IGRAVITY CORER [X)ISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.S.SPLIT SPOON [  JDEIONIZED WATER
O -/’  BLS [ JDREDGE [ xJALCONOX
[ JHAND SPOON [ JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL [5<JPOTABLE WATER
AT THIS LOCATION? [ IYES [SJNO [[ S.S. BUCKET [ JNONE
TYPE; L SEDIMENT TYPE:
SAMPLE OBSERVATIONS: [ ICLAY COMMENTS:
[ JODOR [ JSILT Z2s ) M ASTLY
[ JCOLOR TYPE OF SAMPLE COLLECTED: [ |SAND _JEgsvic
OTHER: [ JDISCRETE [<JORGANIC _
[ JCOMPOSITE [ JGRAVEL
SAMPLES COLLECTED T
o
o W =
> = VOLUME
22 o PRESERVATIVE  |REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
<) [ ] Zag Lo r00/
[ 1 > T u4poL(oo)
[ 1 [ 1]
[ 1 [ 1]
[ 1} [ 1]
____________ 1S R R
NOTES/SKETCH




Project- AT OrEAA D

od e

Project Number.___285/2. 72

Sample Location ID:_z#uroi0r 4 4Driio

Time: Start._/¢:3e __ End:

/(, ?f

SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA EORD

Site:

OUd  LPkeE D D

Date: _5-5-96

Sngnature of Sampler ﬁ%@

SURFACE WATER INFORMATION
. 2
WATER DEPTH._2 =/

F7)

TEMPERATURE:.___ 7.7 ~F

SAMPLE DEPTH: _2-2.5 I(FT BELOW SURFACE)
VELOCITY MEASUREMENT OBTAINED|[ IYES, SEE RECORD |

[TYPE OF SURFACE WATER. DECONTAMINATION FLUIDS USED:
[ ISTREAM [ JRIVER [ ISOPROPYL ALCOHOL
[>IPOND/ALAKE { )SEEP [ <JDEIONIZED WATER
[ x JALCONOX
[ JHNO3 SOLUTION
INO [>JPOTABLE WATER
pH__5. 37 ‘ [ INONE

SPECIFIC CONDUCTIVITY:

£1O  peflos

DISSOLVED O, A4

REDUCTION/OXIDATION POTENTIAL:

/A

OTHER:

EQUIPMENT USED FOR SAMPLING:
D<INONE, GRAB INTO BOTTLE

[ ]BOMB SAMPLER
[ IPUMP TYPE:

5N: DECONTAMINATION FLUIDS usso

SEDIMENT INFORMATION EQUIPMENT USED FOR
[<JGRAVITY CORER [#]ISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.S.SPLIT SPOON [ IDEIONIZED WATER
[ JDREDGE [ JALCONOX
[ JHAND SPOON [ JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL [5<JPOTABLE WATER
AT THIS LOCATION? [ JYES [5JNO |[ ]S.S.BUCKET { INONE
TYPE: [ 1 SEDIMENT TYPE:
SAMPLE OBSERVATIONS: i [ JCLAY COMMENTS:
[ JODOR EISILT S/eTY - sHD 40% eV EEY
[>dCOLOR _Darx BLurk 1o ceey |TYPE OF SAMPLE COLLECTED: [%]JSAND
OTHER; DXIDISCRETE [ JORGANIC
[ JCOMPOSITE { JGRAVEL
SAMPLES COLLECTED
Ll
Se &
o =
z T a VOLUME
23 ‘:,,‘ PRESERVATIVE REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
(%] [ 1 Fce L 4w0//01
[ ] [ ] prd “Ugpoy o/
[ ] [ 1]
{1 [ ]
[ ] [ ]
_____________ ol ooy 1

NOTES/SKETCH

e



SURFACE \VATER AND SEDINIENT QAMPLE FIELD DATA REC()RD |

R SR A

{"" Project:_a/T oxcpaDo out A Site: Pt LAre 2EMID
Project Number:___095/9.20 ) Date: _ S-7-7¢
Sample Location |D:__74we /20 1/t 4DoiZ o/
Time: Start_g2:20 End: & 728 Sagnature of Sampler M@é' -
SURFACE WATER INFORMATION TYPE OF SURFACE WATER: TOECONTAMINATION FLUIDS USED:
[ ISTREAM [ JRIVER [ AIISOPROPYL ALCOHOL
[><JPOND/LAKE [ JSEEP [ JDEIONIZED WATER
WATERDEPTH___/____(FT) [ JALCONOX
SAMPLE DEPTH: D ~0.5_(FT BELOW SURFACE) { JHNO3 SOLUTION
VELOCGITY MEASUREMENT OBTAINED [ |YES, SEE RECORD DXINO [<JPOTABLE WATER
TEMPERATURE:_75.0 °F  pH__ 5. 79 [ INONE
SPECIFIC CONDUCTIVITY,__ 2.6 & suem Hos EQUIPMENT USED FOR SAMPLING:
DISSOLVED O;: NA B<INONE, GRAB INTO BOTTLE
REDUCTION/OXIDATION POTENTIAL.___4/7 [ )BOMB SAMPLER
OTHER; [ JPUMP TYPE:
SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION: DECONTAMINATION FLUIDS USED:
[ 4GRAVITY CORER [>]ISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]8.S.SPLIT SPOON [ JDEIONIZED WATER
0-/5" BLS [ JDREDGE [5< JALCONOX
f“"'* { ]HAND SPOCN [ JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL [JPOTABLE WATER
AT THIS LOCATION? [ IYES [ INO |{ IS.S.BUCKET [ INONE
TYPE; [ 1 SEDIMENT TYPE:
SAMPLE OBSERVATIONS: ; [ ICLAY COMMENTS:
[ JODOR ST SeeTH-320> 407, LECOVER)
[ X4COLOR _DAek glsww T2 #E)Y |TYPE OF SAMPLE COLLECTED: [ ISAND 2o 7, PREAN I
OTHER: [<IDISCRETE (= JORGANIC
[ JCOMPOSITE [ JGRAVEL
[SAMPLES COLLECTED _
=
S o g
T w =
E 5 VOLUME '
22 u PRESERVATIVE REQUIRED SAMPLE BOTTLE iD'S COMMENTS:
[ X [ ] -;Cé: [4_41,4/0 /2,@ /
[ ] [ 5] —c (4D 2.0/
[ ] [ ]
{1 [ 1]
[ 1] [ ]
NS 1 T O A
NOTESISKETCH




SURFACE WATER AND SEDIMENT SAMPLE FIELD DATARECORD ’ |

Project___arm owpeelrfpe autd Tl Site: 0"/4‘ __LAKE b‘éﬂ/b
Project Number._0gs/9. 70 __ Date: T s-5_7L
Sample Location ID: .//t+wb/30/ﬂ]>013c/ 3 V4
Time: Statt. 225/ End: 07 :5% _s|gnature of Sampler '
SURFACE WATER INFORMATION [TYPE OF SURFACE WATER o = TDECONTAMINATION FLUIDS USED:
[ ]STREAM [ JRIVER [ ISOPROPYL ALCOHOL
. [><]POND/LAKE [_JSEEP [ JDEIONIZED WATER
WATERDEPTH____ | (FT) ' [ X JALCONOX
SAMPLE DEPTH: £-2.5 (FT BELOW SURFACE) [ JHNO3 SOLUTION
VELOCITY MEASUREMENT OBTAINED [  [YES, SEE RECORD  [XINO (% JPOTABLE WATER
TEMPERATURE__ 76.0 F  pHi__4 [ JNONE
SPECIFIC CONDUCTIVITY:___ 258 somfas EQUIPMENT USED FOR SAMPLING:
DISSOLVED O, : ALA [XINONE, GRAB INTO BOTTLE
REDUCTION/OXIDATION POTENTIAL:__/O./ s 7 [ ]BOMB SAMPLER
OTHER; 1 JPUMP TYPE:
SEDIMENT INFORMATION B EQUIPMENT USED FOR COLLECTION:|DECONTAMINATION FLUIDS USED:
'[+JGRAVITY CORER [ XISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.S.SPLIT SPOON [< IDEIONIZED WATER
O —15" BLS [ JDREDGE [<JALCONOX
[ ]HAND SPOON [ ]HNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.8.BOWL [s<JPOTABLE WATER
AT THIS LOCATION? [ YES BAINO |[ 1S.S.BUCKET [ INONE
TYPE: [ 1 SEDIMENT TYPE:
SAMPLE OBSERVATIONS: i [ JeLay COMMENTS:
{ JODOR [-4ISILT Siiry sapn b )/
[>dCOLOR Dyex Fhov G [TYPE OF SAMPLE COLLECTED: NISAND  _ AZxovery ’
OTHER: XIDISCRETE { JORGANIC
[ JCOMPOSITE [ ]GRAVEL

SAMPLES COLLECTED

w z
<& g
x =] VOLUME
a 2 ‘J," PRESERVATIVE REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
[x] [ 1] T U430
[ ] [><1 T e Ul 4D /3o i
[ ] [ ]
[ 1] [ 1]
(1 [ 1]
__________ [ 11l ] S N N —

N OTESISKETC H




SURFACE ‘WATER AND SEDINIENT AMPLE FILDDATARECORD

R AR R R 4%%!»&@%

Project_nTC.  oLcANDO Oled 24 Site: __ & M,eé:‘ :P,C’//aB
Project Number:___085,9. 70 ' _ Date: $-7-2%6
Sample Location ID:___ /400 /%40 /,/M-DD/ 4-0i
Time: Start__/4/ zo End: _/#:50 slgnature of Sampler
‘SURFACE WATER INFORMATION TYPE OF SURFAGE WATER: DECONTAMINATION FLUIDS USED:
[ ]STREAM [ JRIVER [>fiSOPROPYL ALCOHOL
[=><JPOND/LAKE [ ]SEEP [<]DEIONIZED WATER
WATERDEPTH.___/ __ (FT) L<JALCONOX
SAMPLE DEPTH: 0 - 0.5 (FT BELOW SURFACE) [ JHNO3 SOLUTION
VELOCITY MEASUREMENT OBTAINED{ [YES, SEE RECORD [NO [~<JPOTABLE WATER
TEMPERATURE:_Z752.0 °F pH__S. 27 [ INONE
SPECIFIC CONDUCTIITY:__Z2$. O tem Ao EQUIPMENT USED FOR SAMPLING:
DISSOLVED O, : AA {<INONE, GRAB INTO BOTTLE
REDUCTION/OXIDATION POTENTIAL__—/11. 4 ml/ [ ]BOMB SAMPLER
OTHER; . [ JPUMP TYPE:
SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION:|DECONTAMINATION FLUIDS USED:
[>IGRAVITY CORER < ISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.S. SPLIT SPOON [ IDEIONIZED WATER
O=- /15 EBLS [ ]DREDGE [JALCONOX
[ ]HAND SPOON [ JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]8.5.BOWL [ }4POTABLE WATER
AT THIS LOCATION? [ IYES p<JNO [ ]S.S. BUCKET { INONE
TYPE: 1 SEDIMENT TYPE:
SAMPLE OBSERVATIONS: ; [ JCLAY COMMENTS:
[ JODOR B¢ ]SILT S/LTY =3SAND 50 M/&’/
[XICOLOR Bcszon 72 GAEYX  |TYPE OF SAMPLE COLLECTED:  {[(ISAND Z2, Ve pptsga <
OTHER: (AIDISCRETE [X]ORGANIC
[ JCOMPOSITE [ JGRAVEL
SAMPLES COLLECTED
F
Sy &
o w 2
® & VOLUME
RS w PRESERVATIVE REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
] [ 1 e Lo /401
[ ] [ ] T UL Do/do ] ToP oF Cons
[ 1] [vd ZoE Ut Do 140 X BT Om of (ot
[ ] {1
[ 1] [ 1
(11 S 1 I O ——

NOTESISKETCH




SURFACE WATER AND SEDIMENT SAMPLE FIELD RECORD

Project__ AT osesonpo It TLA Site: __ U F LAKE DEpID
Project Number: [85/8. 78 Date: __s5-9-9¢(
Sample Location ID:__Z4¢/0/50 /41+’Po/> of Py // ’ ,
Time: Start__/s:/ End: _ /S’ 25 Sngnature of Sampler lose ]
SURFACE WATER INFORMATION |TPE OF SURFACE WATER ‘ ~ |DECONTAMINATION FLUIDS USED:
[ JSTREAM [ IRIVER X ISOPROPYL ALCOHOL
[ <JPOND/LAKE { ISEEP [5< JDEIONIZED WATER
WATERDEPTH.___ 7/ (FT) {< JALCONOX
SAMPLE DEPTH:_2 -0.5” (FT BELOW SURFACE) [ JHNO3 SOLUTION
VELOCITY MEASUREMENT OBTAINED [ IVES, SEE RECORD [7ino [<JPOTABLE WATER
TEMPERATURE:___ 728 ~ £ pH__ 4. 5% INONE
SPECIFIC CONDUCTMITY:__ /75 4em KOS EQUIPMENT USED FOR SAMPLING:
DISSOLVED O;: Padais T>INONE, GRAB INTO BOTTLE
REDUCTION/OXIDATION POTENTIAL,_— 35 9 =i [ ]BOMB SAMPLER
OTHER: [ JPUMP TYPE:
SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION: DECONTAMINATION FLUIDS USED:
' [>4GRAVITY CORER [ <JISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.S. SPLIT SPOON * |{ <IDEIONIZED WATER
- 15’ Bes { ]DREDGE [< JALCONOX
{ JHAND SPOON [ JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL [<JPOTABLE WATER
AT THIS LOCATION? [ [YES [ INO |[ 1S.S.BUCKET [ INONE
TYPE: [ SEDIMENT TYPE:
SAMPLE OBSERVATIONS: i [ ICLAY COMMENTS:
[ JODOR ()ISLT  S/LTy-SATD Sof. fecoeR!
[<ICOLOR BLeox 0 GEE,  |TYPE OF SAMPLE COLLECTED: [XISAND ZO& /o QCEA 1S
OTHER: [ XIDISCRETE ‘ [5<JORGANIC
[ JCOMPOSITE [ JGRAVEL
SAMPLES COLLECTED
=
S g
o w =2
@ = o VOLUME
22 o PRESERVATIVE  |REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
[l {1 y s UL WOLS O
[ ] (=] =c& LUt DPo S ol TP of COLE
[ 1 [ e UL D615 02 Bawpn oF AL
[ 1 (]
[ 1] (1]
11 1 N N S N

NOTESISKETCH




SURFACE WATER AND SEDINIENT SAMPLE FIELD DATA RECORD

P Project.___ASTC. pled0lpn it d LA Site: YA 4/ LAKE v,e;,/ ID

Project Number: o5/ 9. 70 ' Date: _$-7-76

Sample Location ID:_gf4 wo/ éolﬂ4>a 600

Time: Start:_/£‘2< End: r5:5© s|gnature of Sampler ﬁﬁﬁv@/

SURFACE WATER INFORMATION TYPE OF SURFACE WATER: DECONTAMINATION FLUIDS USED:
[ ISTREAM [ JRIVER (7]ISOPROPYL ALCOHOL

, (<IPOND/LAKE { )SEEP [<]DEIONIZED WATER

WATERDEPTH___/ __(FT) ' [5<JALCONOX

SAMPLE DEPTH: 02 -5 (FT BELOW SURFACE) { JHNO3 SOLUTION

VELOCITY MEASUREMENT OBTAINED [ YES, SEE RECORD [XINO [ S4POTABLE WATER

TEMPERATURE__ 2% "~ pH._ 3. 74 {” INONE

SPECIFIC CONDUCTIVITY:_/32.© e  fc 3 EQUIPMENT USED FOR SAMPLING:

DISSOLVED O, : A7 ~ [XINONE, GRAB INTO BOTTLE

REDUCTION/OXIDATION POTENTIAL__ 24 ¥ ¥ [ ]BOMB SAMPLER

OTHER: " [ JPUMP TYPE:

SEDIMENT INFORMATION [EQUIPMENT USED FOR COLLECTION:|DECONTAMINATION FLUIDS USED:
[X]GRAVITY CORER [<]ISOPROPYL ALCOHOL

DEPTH OF SEDIMENT SAMPLE: [ ]S.S. SPLIT SPOON [xJOEIONIZED WATER

p—,5" Bes [ IJDREDGE [ ¢JALCONOX

[ JHAND SPOON [ JHNO3 SOLUTION

QA SAMPLES COLLECTED [ ]S.S.BOWL [JJPOTABLE WATER

AT THIS LOCATION? | JYES [)XNO |l ]S.S.BUCKET [ INONE

TYPE: [ 1 SEDIMENT TYPE:

SAMPLE OBSERVATIONS: - [ ICLAY COMMENTS:

[ JODOR (=ISILT 5«{% RECHERY | 2o7.

[ <|COLOR DA £fot-n TO GLEY|TYPE OF SAMPLE COLLECTED: [ <ISAND LROAMICS STy =SAID

OTHER: [<IDISCRETE < JORGANIC 7
[ JCOMPOSITE [ JGRAVEL

SAMPLES COLLEGTED

w z
=5 g
z: o VOLUME
a 3 ‘{})’ PRESERVATIVE REQUIRED SAMPLE BOTTLE ID'S ) COMMENTS:
(A [ ] zcE U40/60 [
[ ] [ <] T ({4 Doleo !
[ 1] P23 Lo YLD LG O2,
{1 [ 1]
[ ] [ 1
____________ (1 (11

NOTESISKETC H




SURFACE WATER AND SEDIMENT SAI\LD DATA RECORD

Project.__ AT owceronmo oLt 4 W Site: QUG LAkE Deuid>

Project Number: ogr/3. 72 Date: &~/ —F 2

Sample Location ID:__4r¢¢20/80 ¢ / N4Do/L0 i

Time: Start._27:Ss End: /0102 Slgnature of Sampler g~

SURFACE WATER INFORMAT!ON TYPE OF SURFACE WATER: DECONTAMINATION FLUIDS USED:
[ ISTREAM [ JRIVER j[ >JISOPROPYL ALCOHOL
< JPOND/LAKE [ JSEEP < JDEIONIZED WATER

WATER DEPTH: / FD ) “li<aLconox

SAMPLE DEPTH{) -0.5 (FT BELOW SURFACE) [ JHNO3 SOLUTION

VELOCITY MEASUREMENT OBTAINED [ ]YES, SEE RECORD [ NO [<]JPOTABLE WATER

TEMPERATURE__ 740 °F  pH___5.25 [ JNONE

SPECIFIC CONDUCTIVITY:__/' 40 pin A5 EQUIPMENT USED FOR SAMPLING:

DISSOLVED O, : oA i [ INONE, GRAB INTO BOTTLE

REDUCTION/OXIDATION POTENTIAL,_ ~ &8, F 4 [ ]BOMB SAMPLER

OTHER:

[ JPUMP TYPE:

SEDIMENT INFORMATION

EQUIPMENT USED FOR COLLECTION

DECONTAMINATION FLUIDS USED

[>4GRAVITY CORER [ }ISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.S. SPLIT SPOON [ xJDEIONIZED WATER
o-4S ' Bes [ JDREDGE [ 3JALCONOX
[ JHAND SPOON { JHNO3 SOLUTION
QA SAMPLES COLLECTED [ 1S.5.BOWL [ \dPOTABLE WATER
AT THIS LOCATION? [ IYES [HINO |[ ]S.S. BUCKET [ INONE
TYPE: [ 1 SEDIMENT TYPE:
SAMPLE OBSERVATIONS: . [ ICLAY COMMENTS:
[ JODOR WKISWT  Ssyemsfol> o ), fEcovert”
[<]COLOR pa2 i~ &R o GREY|TYPE OF SAMPLE COLLECTED: [MSAND /S DL i<
OTHER; 1% IDISCRETE [ >-JORGANIC
[ JCOMPOSITE [ JGRAVEL
SAMPLES COLLECTED
—
e 5
o W =
4> = VOLUME
a 2 "J;J PRESERVATIVE REQUIRED SAMPLE BOTTLE 1D'S COMMENTS:
(<1 [ ] Tce (r4L)0/80 7
[ ] [ ce HEDD/80/
[ ] [ ]
[ ] [ 1]
(] [ ]
[ O ]

NOTES/SKETCH




SURFACE WATER AND SEDIMENT SAMPLE F IELD DATA RECORD‘ ’

" |OTHER:

[ IPUMP TYPE:

Project___arrc. o08c o Do D4 T3 Site: _oust LALE D ,%/D

Project Number.___ Og5/2. 70 Date: _5 —/ o -7¢

Sample Location ID:__g¢4i00/ 201 /2441201701 7%/

Time: Start._/o: 4/ End: Zreo:dy Slgnature of Sampler /AA

SURFACE WATER INFORMATION [TYPE OF SURFAGE WATER: [DECONTAMINATION FLUIDS USED:
[ ]STREAM [ JRIVER < ]ISOPROPYL ALCOHOL
»<JPOND/LAKE [ ISEEP [ ]DEIONIZED WATER

WATER DEPTH___Z___(FT) [ >JALCONOX

SAMPLE DEPTH:2 -0.5__(FT BELOW SURFACE) [ JHNO3 SOLUTION

VELOCITY MEASUREMENT OBTAINED [ [YES, SEE RECORD | o [~ JPOTABLE WATER

TEMPERATURE, 75,0 °F  pH_ 5. 30 [ JNONE

SPECIFIC CONDUCTIVITY; LS i B0 EQUIPMENT USED FOR SAMPLING:

DISSOLVED O,: ___ A/A4 [ X]NONE, GRAB INTO BOTTLE

REDUCTION/OXIDATION POTENTIAL:_/2/. ?1 [ { ]BOMB SAMPLER

SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION: DECONTAMINATION FLUIDS USED
[)( JGRAVITY CORER { X ISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ 1S.S.SPLIT SPOON { ]DEIONIZED WATER
{ ]DREDGE [ JALCONOX
{ JHAND SPOON [ JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL [ JPOTABLE WATER
AT THIS LOCATION? [ JYES [ INO |[ ]S.S. BUCKET [ INONE
TYPE: 1 SEDIMENT TYPE:
SAMPLE OBSERVATIONS: [ ICLAY COMMENTS:
{ JODOR [>1SILT T TY-5AND 35 / Lecorery
[X]COLOR DAgi. BRaww 7o (5HE¥ |TYPE OF SAMPLE COLLECTED: [XSAND £S5 7, oo :
OTHER: [<|DISCRETE [ %]JORGANIC
L 1composn's [_IGRAVEL_
SAMPLES COLLECTED
=
S 5
w W =
€ 2 VOLUME
8 4 H PRESERVATIVE REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
(<1 [ 1 TciL AF O/ 70 /
11 [>x] T e (L PO/ 61
(1] (1]
[ ] [ ]
[ ] [ ]
............. (S0 1 N 0 T S —

NOTES/SKETCH




SURFACE WATER AND SEDIMENT SAMPLE DATA RECORD

OTHER:

[ JPUMP TYPE:

Project_ame. oecainn  oced TRA Site: _ QU4 sorke DL /D

Project Number: 8T 19. 7 Date: L —/0 90 P p

Sample Location ID:__&r <4090/ P ‘

Time: Start;___/4/so End: /5. 00 Slgnature of Sampler 1

SURFACE WATER INFORMATION | TYPE OF SURFACE WATER: DECONTAMINATION FLUIDS usso
[ JSTREAM [ IRIVER [# ISOPROPYL ALCOHOL
[><JPOND/LAKE { JSEEP { x]DEIONIZED WATER

WATER DEPTH;_NA ___(FT) ’ [x JALCONOX

SAMPLE DEPTH: 0 -6 " (EPBELOW SURFACE) { JHNO3 SOLUTION

VELOCITY MEASUREMENT OBTAINED [ JYES, SEE RECORD HXINO [XIPOTABLE WATER

TEMPERATURE:___ &7 " £ pH__ 6, 25 [ JNONE

SPECIFIC CONDUCTIVITY, 220 see ffoc EQUIPMENT USED FOR SAMPLING:

DISSOLVED O, : & ma/e [XINONE, GRAB INTO BOTTLE

REDUCTION/OXIDATION POTENTIAL_ /79, 4 »V [ ]BOMB SAMPLER

SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION: DECONTAMINATION FLUIDS usso
[JGRAVITY CORER [-<]ISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: { ]S.S. SPLIT SPOON [ IDEIONIZED WATER
Oo— /15 BLS [ ]JDREDGE (>JALCONOX
[ JHAND SPOON { JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL [ XIPOTABLE WATER
AT THIS LOCATION? [ IYES [DINO [ 15.S.BUCKET { JNONE
TYPE: [ SEDIMENT TYPE:
SAMPLE OBSERVATIONS: : [ ICLAY COMMENTS:
[ JODOR [ ISLT
{ JCOLOR TYPE OF SAMPLE COLLECTED: [ JSAND
OTHER: [4JDISCRETE [ JORGANIC
[ JCOMPOSITE [ JGRAVEL
SAMPLES COLLECTED
"
S 5
T w =
€k a VOLUME
72 o PRESERVATIVE  |REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
] [ 1 T & LAt 0/901
[ 1] (%] e riDos/706/
{1 [ ]
[ ) [ 1
[ 1 {1
SR T A AN S N

NOTES/SKETCH
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Project:__A/TZ ofcronDo /i =2 A Site: 24 LArce DPLLD
Project Number,___£&S/9. 7o Date: 5—io-2¢
Sample Location ID;__gt4£00200 ) /44—7>o 2001 : 4
Time: Start.__ /504 End: /s’ 49 Slgnature of Sampler /é
SURFACE WATER INFORMATION TYPE OF SURFACE WATER ’ DECONTAMINAT!ON FLUIDS USED:
[ JSTREAM [ JRIVER {><]ISOPROPYL ALCOHOL
[ X]JPOND/LAKE [ JSEEP [ JDEIONIZED WATER
WATER DEPTH:._ A4 ___(FT) 1 <JALCONOX
SAMPLE DEPTH:_(0-2.5 (FT BELOW SURFACE) [ JHNO3 SOLUTION
VELOCITY MEASUREMENT OBTAINED [ JYES, SEE RECORD [NJNO [ \JPOTABLE WATER
TEMPERATURE,__ &S ° £ pH__5.70 [ JNONE
SPECIFIC CONDUCTIVITY:___ 200 2em Hos EQUIPMENT USED FOR SAMPLING:
DISSOLVED O, : = O ma L& » [>-INONE, GRAB INTO BOTTLE
REDUCTION/OXIDATION POTENTIAL /59.0 v [ ]BOMB SAMPLER

OTHER:

[ JPUMP TYPE:

SEDIMENT INFORMATION |

EQUIPMENT USED FOR COLLECTION:

DECONTAMINATION FLUIDS USED:

[AGRAVITY CORER [<JISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.S. SPLIT SPOON [5JDEIONIZED WATER
S-S ' BeLs [ JDREDGE [ s JALCONOX

{ JHAND SPOON [ JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]5.S.BOWL [>GPOTABLE WATER
AT THIS LOCATION? [ JYES [»NO |[ 1S.S.BUCKET [ INONE
TYPE: [l SEDIMENT TYPE:
SAMPLE OBSERVATIONS: [ JCLAY COMMENTS:
[ JODOR [ ]SILT
[ ]COLOR TYPE OF SAMPLE COLLECTED: [ ]SAND
OTHER: [>|DISCRETE [ JORGANIC

[_ICOMPOSITE [ JGRAVEL

SAMPLES COLLECTED

uw =
Um w
LW =
n:: aQ VOLUME
33 u PRESERVATIVE REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
D<] [ ] e L4ty 06200/
1] [ >4 s L4 D0 200
[ 1 [ ]
[ ] [ ]
(| [ 1
,,,,,,,,,,,,, 0 N G N
NOTES/SKETCH




Project:__ A7 oo dpn et TS

SURFACE WATER AND SEDIMENT SAMPLE FIE LD DATA RECORD

Site:

T

Oud- LAkE D,(%/D

Project Number,__ g3 /7. 20

Date:

S~/o-9¢(

Sample Location ID:__zr4uwo 2/ D/A{ 4Dp 2o

Time: Start:_/6 '/ 3 " End: /é 322

Y
Signature of Sampler M_

SURFACE WATER INFORMATION

WATER DEPTH:_a//A (FT)

TEMPERATURE: /=

SAMPLE DEPTH:4-2- S (FT BELOW SURFACE)
VELOCITY MEASUREMENT OBTAINED [ ]YES, SEE RECORD [XINO

SPECIFIC CONDUCTMITY:__2/0 seno oS

DISSOLVEDO;: ___ 5.0 M/L

REDUCTION/OXIDATION POTENTIAL___ /LS. 2. m V

OTHER:

[ JPUMP

TYPE OF SURFACE WATER: “TDECONTAMINATION FLUIDS USED:
[ JSTREAM [ JRIVER [x JISOPROPYL ALCOHOL
[.<JPOND/LAKE [ ]SEEP {x JDEIONIZED WATER
[<JALCONOX
[ JHNO3 SOLUTION
[ JPOTABLE WATER
pH__ L. & [ INONE

EQUIPMENT USED FOR SAMPLING:
[>INONE, GRAB INTO BOTTLE
[ ]BOMB SAMPLER

TYPE:

SEDIMENT INFORMATION _ EQUIPMENT USED FOR COLLECTION DECONTAMINATION FLUIDS
P<JGRAVITY CORER [ ISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ 1S.S. SPLIT SPOON [<JDEIONIZED WATER
— /.5 EBeS [ ]DREDGE [><JALCONOX
[ JHAND SPOON [ JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL [>4POTABLE WATER
AT THIS LOCATION? [ IVES <INO | 1S.S. BUCKET [ INONE
TYPE: [ L_ SEDIMENT TYPE:
SAMPLE OBSERVATIONS: ; [ ICLAY COMMENTS:
[ JODOR [ JSILT
[ JCOLOR TYPE OF SAMPLE COLLECTED: [ JSAND
OTHER: [P4DISCRETE [ JORGANIC
[_ICOMPOSITE [ JGRAVEL
SAMPLES COLLECTED
|
S o g
o w =
€ o] VOLUME
22 o PRESERVATIVE  [REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
(>4 [ ] |t e Gt JOZ 0]
[ ] b<l] Lo UE DO 2/ 0y
[ 1 [ ]
[ ] [ ]
[ 1] {1
ol oy

NOTESISKETCH




%’rojec:‘t: ANTY., 0RLANDS Deed TRA

Site: __ o4 ke m:b

Project Number:

og519. 70

Sample Location ID:__4/44/2 2

Time: Start: __/__‘Z_=__/_’_7___

SURFACE WATER lNFORMATlON

WATER DEPTH:_MA_ (FD)

TEMPERATURE: Fo °F

SAMPLE DEPTH: 0 ~0.5 (FT BELOW SURFACE)
VELOCITY MEASUREMENT OBTAINED [ ]YES, SEE RECORD J><]NO

SPECIFIC CONDUCTIVITY:__ /95 pu o

DISSOLVED ©: _ B 4 o /L

REDUCTION/OXIDATION POTgNTIAL [12. % ¥

OTHER:

Date: S-/0-%6
20i /M{Do 2204
End: 1 2:3s Slgnature of Sampler ,ﬁw

THPE OF SURFACE WATER: | [DECONTAMINATION FLUDS USED:
[ ]STREAM [ JRIVER [ ISOPROPYL ALCOHOL.
[><]POND/LAKE [ ]SEEP [ <|DEIONIZED WATER

[x JALCONOX

[ JHNO3 SOLUTION

[<]POTABLE WATER
pH__7:99 [ INONE

EQUIPMENT USED FOR SAMPLING:
[3¢INONE, GRAB INTO BOTTLE

[ ]1BOMB SAMPLER

[ JPUMP TYPE:

SEDIMENT INFORMATION ~ EQUIPMENT USED FOR COLLECTION: oecommmmon FLUIDS USED:
B<]GRAVITY CORER [*}ISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.S.SPLIT SPOON {< JDEIONIZED WATER
p=/5S ' BLs [ JDREDGE [ x JALCONOX
[ JHAND SPOON { JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL [ JPOTABLE WATER
AT THIS LOCATION? [ JYES [ XNO [{ IS.S. BUCKET [ INONE
TYPE: [ 1 ' SEDIMENT TYPE:
SAMPLE OBSERVATIONS: : { JcLay COMMENTS:
[ JODOR [ ST
[ ]JCOLOR TYPE OF SAMPLE COLLECTED: [ ISAND
OTHER: [>qDISCRETE [ JORGANIC
{ JCOMPOSITE [ JGRAVEL
SAMPLES COLLECTED
™~
Ca g
T w =
€z o VOLUME
23 7 PRESERVATIVE REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
[ ] [ ] T UGlp2zo/
(1 [x] To= LH4D 0220/
[ ] (1
{1 (1
[ 1] [ ]
__________ 0 1 N (0 O — I E——

NOTESISKETCH




Project;_aTe. ofcan/pe Oud A

SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD

Site:

12)2% = Mu; FLuid

Project Number:___(085/9, 70

Date:

oS

Sample Location ID:__¢£4100230 1 //44—)0 230/

Slgnature of Sampler ﬂ%//

SPECIFIC CONDUCTIVITY:

/O M//‘QS

DISSOLVED O, : POy L

REDUCTION/OXIDATION POTEﬁ/TlAL:

/2/. 8 mlV

OTHER:

Ve
Time: Start._/0:07 End: _ /024
SURFACE WATER INFORMATION | TYPE OF "SURFACE WATER: DECONTAMINATfON FLUIDS USED:
[ ISTREAM [ IRIVER [¥]ISOPROPYL ALCOHOL
[ ><JPONDALAKE [ ISEEP [\JDEIONIZED WATER
WATER DEPTH._ A2 (FT) [>JALCONOX
SAMPLE DEPTH:; (FT BELOW SURFACE) { JHNO3 SOLUTION
VELOCITY MEASUREMENT OBTAINED [ [VES, SEE RECORD >4No [« JPOTABLE WATER
TEMPERATURE:__ (& G pH__ G . H [ IJNONE

EQUIPMENT USED FOR SAMPLING:
[ ]NONE, GRAB INTO BOTTLE

[ ]BOMB SAMPLER
[ JPUMP TYPE:

“TEQUIPMENT USED FOR COLLEGTION:

DECONTAMINATION FLU!D USED.

[<IGRAVITY CORER [X]ISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ 1S.S. SPLIT SPOON b< IDEIONIZED WATER
o= 1S BLS [ IDREDGE [x JALCONOX
[ JHAND SPOON [ HNO3 SOLUTION
QA SAMPLES COLLECTED [ 15.5.BOWL [ sdPOTABLE WATER
AT THIS LOCATION? [ IVES [>XNO |[ IS.S.BUCKET [_INONE
TYPE: [ SEDIMENT TYPE:
SAMPLE OBSERVATIONS: ' [ JCLAY COMMENTS:
[ JODOR [ ST
[ iCOLOR TNPE OF SAMPLE COLLECTED: _ |[ ISAND
OTHER: [>IDISCRETE [ JORGANIC
[_JCOMPOSITE [_JGRAVEL _

SAMPLES COLLECTED

W z

<& S

m: o VOLUME

8 2 “m’ PRESERVATIVE REQUIRED SAMPLE BOTTLE ID'S COMMENTS:

[>] [ ] TCE HELI0Z 30/

[ ] <1 IcE Ut D02 R0

[ 1 [ 1]

[ ] [ 1

[ ] [ 1]

a0 e 1t

NOTES/SKETCH




Project._  A7TZ oo DO Out4 :Déﬁ Site:  Ou¥E cAks DENID

Project Number.__o2<$/9. 7o Date: _ 5 -//=-F¢&
Sample Location |1D;__4f¢wo 240 i/ 114 Ppo240 | M VV[
Time: Start:_/3:09 End: /3:°35 ngnature of Sampler' ,&
SURFACE WATER INFORMATION |TYPE OF SURFACE WATER: ~ DECONTAMINATION FLUIDS USED:
[ ]STREAM [ JRIVER [>4ISOPROPYL ALCOHOL
[ IPOND/LAKE [ )SEEP [ ]DEIONIZED WATER
WATER DEPTH:_A/A__(FT) [A JALCONOX
SAMPLE DEPTH: o-2. S (FT BELOW SURFACE) [ JHNO3 SOLUTION
VELOCITY MEASUREMENT OBTAINED [ [YES, SEERECORD [>INO [SJPOTABLE WATER
TEMPERATURE,___ 25~ pH.__ 7.2/ [ JNONE
SPECIFIC CONDUCTIVITY__ 228 o Hos EQUIPMENT USED FOR SAMPLING:
DISSOLVED 0;: __ 7. O M/Z— DXINONE, GRAB INTO BOTTLE
REDUCTION/OXIDATION POTENTIAL_/57. S I [ ]BOMB SAMPLER
OTHER: { JPUMP TYPE:
SEDIMENT INFORMATION _ EQUIPMENT USED FOR COLLECTION:| DECONTAMINATION FLUIDS USED:
[ ]GRAVITY CORER [ % ISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: { ]5.S. SPLIT SPOON [ <IDEIONIZED WATER
O-45 7  Bes [ ]DREDGE [ }JALCONOX
[ JHAND SPOON [ JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL [POTABLE WATER
AT THIS LOCATION? [ IYES DXINO | ]S.S.BUCKET [ INONE
TYPE: 1 SEDIMENT TYPE:
SAMPLE OBSERVATIONS: ; [ JCLAY COMMENTS:
{ JODOR [ JSILT
{ JCOLOR TYPE OF SAMPLE COLLECTED: [ ISAND
OTHER; [2]DISCRETE [ JORGANIC
[ JCOMPOSITE [ JGRAVEL
"|SAMPLES COLLECTED '
=
e g
@ W =
> a VOLUME
73 o PRESERVATIVE  |REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
(] [ 1] e LA IO ZA0/
[ 1] [><] o> LD 240/
(1 (1]
[ ] [ ]
[ ] [ ]
............. (11 [ 11

NOTESISKETCH




Oy 4 A Site:

DUt (SE DEUID

|Project:__ T8 0L 2D O

Project Number—vgsf‘-'”g/wm 54972

Date:

S-#-26

Slgnature of Sampler z é % 75/%

SPECIFIC CONDUCTIVITY:___Z5%

oS

DISSOLVED O;: 5. o exa o

REDUCTION/OXIDATION POTENTIAL.

207 FmV {

OTHER:

SURFACE WATER INFORMATION PE OF SURFACE WATER: DECONTAMINA‘ﬁON FLUIDS USED:
[ ]STREAM [ JRIVER [<JISOPROPYL ALCOHOL
[><IPOND/LAKE [ _JSEEP (> ]DEIONIZED WATER

WATER DEPTH. _WV//A _ (FT) (= JALCONOX

SAMPLE DEPTH; (FT BELOW SURFACE) [ JHNO3 SOLUTION

VELOCITY MEASUREMENT OBTAINED [ IYES, SEE RECORD DXINO [ JPOTABLE WATER

TEMPERATURE: F®°F pH:__&. 4o [ INONE

EQUIPMENT USED FOR SAMPLING:
[><XINONE, GRAB INTO BOTTLE
1BOMB SAMPLER
[ IPUMP TYPE:

SEDIMENT INFORMATION

k EQUlPMENT USED FOR COLLECTION

DECONTAMINATION FLUIDS USED

[ >4GRAVITY CORER [~]ISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.S. SPLIT SPOON [ <]DEIONIZED WATER
O=-1L5 BLS { JDREDGE [ 5JALCONOX
[ ]HAND SPOON [ JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL [ 5JPOTABLE WATER
AT THIS LOCATION? [ JYES [<INO |[ ]S.S.BUCKET [ JNONE
TYPE; {1 SEDIMENT TYPE:
SAMPLE OBSERVATIONS: { JCLAY COMMENTS:
[ JODOR [ ST
[ JCOLOR TYPE OF SAMPLE COLLECTED: [ JSAND
OTHER: [<]DISCRETE [ JORGANIC
|_ICOMPOSITE [ JGRAVEL _

u z

<8 :

> = : VOLUME

8 3 'i‘b’ PRESERVATIVE REQUIRED SAMPLE BOTTLE ID'S COMMENTS:

(<] [ ] ZTE LG WO 2D |

[ 1 (] = (/40 2L )

[ ] [ ]

[ 1] {1

[ 1 [ ]

[ T 5 A ES E R R

NOTESISKETCH

TN




Project:_ A/ T oa/rwbo 0444 .fx?_ﬁ : Site:

Ol fane” DEAID

Project Number.___c0¢379

Date:

5-1-96

Sampie Location ID:

ﬂ4wozé-9//a4j>0290/

Slgnature of Sampler M j -

SPECIFIC CONDUCTIVITY:__Z4G i o

DISSOLVED O,: __ <2 / mg (4

REDUCTION/OXIDATION POTENTIAL,_ 2.6 2. 3 m

Time: Start__ /4 (5% _ End: 7s! 40
SURFACE WATER INFORMATION [TYPE OF SURFACE WATER. DECONTAMT&’ATION FLUIDS USED:

{ ISTREAM [ JRIVER { *JISOPROPYL ALCOHOL

[X JPOND/LAKE { |SEEP [« JDEIONIZED WATER
WATER DEPTH: gA (FT) D<JALCONOX ,
SAMPLE DEPTH: (0~ 0.$ (FT BELOW SURFACE) _Wiﬂfg ro707e
VELOCITY MEASUREMENT OBTAINED[ IYES, SEE RECORD [XNO (Z]POTABLE WATER ‘
TEMPERATURE__ ¥6°F pH;,__5. 0! [ INONE

EQUIPMENT USED FOR SAMPLING:
D<INONE, GRAB INTO BOTTLE
[ ]BOMB SAMPLER

OTHER: [ JPUMP TYPE:
SEDIMENT lNFORMATION TEQUIPMENT USED FOR COLLECTION: DECONTAMINATION FLUIDS USED:
[<]GRAVITY CORER 1030 [ISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: i [ sJOEIONIZED WATER
(-t5 ’ BLS [ JOREDGE [ JALCONOX
[ JHAND SPOON [ JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL [>JPOTABLE WATER
AT THIS LOCATION? [XIYES [ INO [ ]S.S. BUCKET [ INONE
TYPE,__Dursic ATE {1 SEDIMENT TYPE:
SAMPLE OBSERVATIONS: [ JCLAY COMMENTS:
[ JODOR [ ST
[ JCOLOR TYPE OF SAMPLE COLLECTED: [ ]SAND
OTHER: [XDISCRETE [ JORGANIC
[ ]JCOMPOSITE [ JGRAVEL
SAMPLES COLLECTED T
=
S« g
o W =
& = 3 VOLUME
73 u PRESERVATIVE  |REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
(<] [ ] o= L0 2607 '
[ 1 [Xx] T (4D O 260 |
[ 1 (<] T Udpo 2401 D Bl frtear==
[ 1 [ ]
(1 [ ]
___________ ol oW

NOTESISKETCH




SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD

ARy S SRR S Wt

Project_ AT _eoumivs Oitd TRA Site: ___ U4 Llke Doy

Project Number___oss0 9.0 Date: _5-/2-26

Sample Location ID:_gf/¢wo 220! J4P0270 ] . /

Time: Start: /0:53 End: /// 30 Sugnature of Samp!er il

SURFACE WATER INFORMATION TYPE OF SURFACE WATER: DECONTAMINATION FLUIDS USED:
{ ISTREAM [ JRIVER [ XIISOPROPYL ALCOHOL
[S<IPOND/LAKE [ JSEEP [ #]DEIONIZED WATER

WATER DEPTH_AJ4__(FD v [ xJALCONOX

SAMPLE DEPTH: O 0.5 '(FT BELOW SURFACE) [ JHNO3 SOLUTION

VELOCITY MEASUREMENT OBTAINED [ ]YES, SEE RECORD [XINO [<JPOTABLE WATER

TEMPERATURE_22.0 F pH__ 7. 8D [ INONE

SPECIFIC CONDUCTIVITY:__Z1S 4o Ao EQUIPMENT USED FOR SAMPLING:

DISSOLVED O;: _ 7. O me /& [<INONE, GRAB INTO BOTTLE

REDUGTION/OXIDATION POYENTIAL 229, © 4 [ ]BOMB SAMPLER

OTHER: [ JPUMP TYPE:

SEDIMENT INFORMATION O UIPMENT USED FOR COLLECTION:|DECONTAMINATION FLUIDS US
(>GRAVITY CORER [+4ISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: { ]S.S. SPLIT SPOON [:DEIONIZED WATER
O- 15" Bec [ |DREDGE < JALCONOX
[ JHAND SPOON [ JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL [><JPOTABLE WATER
AT THIS LOCATION? [ JYES [ANO |{ ]S.S. BUCKET [ JNONE
TYPE; 2 SEDIMENT TYPE: ;
SAMPLE OBSERVATIONS: : - [ JCLAY COMMENTS:
[ JODOR [ ST
[ JCOLOR TYPE OF SAMPLE COLLECTED: [ JSAND
OTHER: [X]DISCRETE [ JORGANIC
{ JCOMPOSITE - [ JGRAVEL
SAMPLES COLLECTED
e
P g
oW =
g 5 VOLUME '
2= w PRESERVATIVE  |REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
] (] Fee Udw 02707
(1 [>d ICe LeEDO2T7 O
{1 {1
[ 1 [ 1]
[} (1
............. [ 11 [ ]

NOTESISKETCH




Drniart:

PV, AL T2

i A

SURFACE WATER AND SEDIMENT SAMPLEFIELD DATA RECORD .

o4 TRA

Site: ot LAke 'D;&’//b

Project Number OS’T/" .

70

Date: _5r2-24

Sample Location ID:_#£ wo Z&0/ 4D 2.0 |

Time: Start._//'S/ ____ End: //-'°>

T\\\

Sngnature of Sampler )M;

SURFACE WATER INFORMATION|
WATER DEPTH:_NA __ (FD

TEMPERATURE, &2 £

SAMPLE DEPTH: ) =¢.5 (FT BELOW SURFACE)
VELOCITY MEASUREMENT OBTAINED [ [YES, SEE RECORD [XINO

TYPE OF SURFACE WATER: DECONTAMINATION FLUIDS USED:
[ ]STREAM [ JRIVER [ <JISOPROPYL ALCOHOL
[><IPOND/LAKE [ )SEEP [ JDEIONIZED WATER

{ <JALCONOX

[ JHNO3 SOLUTION

[<]POTABLE WATER
pH,_ 5- 69 INONE

SPECIFIC CONDUCTMITY_/F 0 sopm oo

DISSOLVED Oy: 5,2 ma /4

REDUCTION/OXIDATION POTEﬁTIALz

2579 mv

OTHER:

EQUIPMENT USED FOR SAMPLING:
P<INONE, GRAB INTO BOTTLE
[ ]BOMB SAMPLER

[ IPUMP TYPE:

SEDIMENT INFORMATION | S UIPMENT USED FOR COLLECTION:|DECONTAMINATION FLUIDS USED:
BX|GRAVITY CORER £ JISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.S.SPLIT SPOON [ IDEIONIZED WATER
() 1.5 BLS [ IDREDGE [ JALCONOX
_ [ JHAND SPOON [ JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL [ JPOTABLE WATER
AT THIS LOCATION? [ IYES [XINO |[ 1S.S.BUCKET [ INONE
TYPE: [ SEDIMENT TYPE:
SAMPLE OBSERVATIONS: [ JCLAY COMMENTS:
[ JODOR [ ISILT
[ ]COLOR TYPE OF SAMPLE COLLECTED: [ ISAND
OTHER: [<IDISCRETE [ JORGANIC
[ JCOMPOSITE [_IGRAVEL _
SAMPLES COLLECTED
8o Z
o W =
£ 2 VOLUME
23 w|  PRESERVATIVE  |REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
<1 (] Bl UG ool
[ 1] [><1 ZcE (14 o 280/
[ ] ]
{1 [ ]
[ ] [ ]
N |G I A S SO ——N———

NOTESISKETCH




SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA OD ‘

PG LA E DPRLID

Project Number:

Project_as7z. 0@etnde 2ulg T EA4 Site:
e, 8,70 Date:

£-r2 — Tk

Sample Location ID;__£r¢wo 2 20 IS4 DOR2O ]

N

SPECIFIC CONDUCTVITY:_ /' F2 , .. fles

DISSOLVED Oy: __ 5. 6 s /L

REDUCTION/OXIDATION POTENTIAL_2/ 3. & (

OTHER:

Time: Stat: /$'22 _ End: ‘rsico Slgnature of Sampler m //%«///-A
SURFACE WATER INFORMATION |TYPE OF "SURFACE WATER: [DECONTAMINATION FLUIDS USED:
[ JSTREAM [ IRIVER L<)ISOPROPYL ALCOHOL
[ ><IPOND/LAKE [ ISEEP [ < JDEIONIZED WATER
WATER DEPTH_A/A. (FT) " IJALCONOX
SAMPLE DEPTH: 2 - O-5_(FT BELOW SURFACE) [ JHNO3 SOLUTION
VELOCITY MEASUREMENT OBTAINED [ ]YES, SEE RECORD >4no [ >}4POTABLE WATER
TEMPERATURE: pH_f. 35 [ JNONE

EQUIPMENT USED FOR SAMPLING:
[><JNONE, GRAB INTO BOTTLE
]JBOMB SAMPLER

[ JPUMP TYPE:

SEDIMENT INFORMATION _ EQUIPMENT USED FOR COLLECTION:[DECONTAMINATION FLUIDS USED:
(>4GRAVITY CORER [<1ISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.S.SPLIT SPOON [<IDEIONIZED WATER
O-—rs ! Bes [ IDREDGE [ }4ALCONOX
[ JHAND SPOON { JHNO3 SOLUTION
QA SAMPLES COLLECTED [ 1S.S.BOWL [ JPOTABLE WATER
AT THIS LOCATION? [ [YES {=4NO |[ ]S.S. BUCKET [ JNONE
TYPE: [ 1 SEDIMENT TYPE:
SAMPLE OBSERVATIONS: [ JCLAY COMMENTS:
[ JODOR [ ST
[ ]JCOLOR TYPE OF SAMPLE COLLECTED: { JSAND
OTHER: [>X|DISCRETE [ JORGANIC
[_ICOMPOSITE_ { JGRAVEL
SAMPLES COLLECTED
o W =2
€z =] VOLUME
23 * PRESERVATIVE REQUIRED SAMPLE BOTTLE ID'S COMMENTS:!
(<] [ ] oL UL 0270/
[ 1 [+] e a4 Do290)
[ ] (]
[ 1 {1
(] [ ]
SN 0 T N S O —
NOTES/SKETCH




OUE LALE D/fmb

5 /2—-?4

-]

Project_are- emceps ppd  TARA Site:
Project Number: x99, 7O Date:
Sample Location ID:__Z/4h /2300 //1147><>$o ol

Time: Start: End:

Slgnature of Sampler‘A Z é

SURFACE WATER INFORMATION TYPE OF SURFACE WATER

[ JSTREAM [ IRIVER [><4ISOPROPYL ALCOHOL
[ <JPOND/LAKE { JSEEP [X]DEIONIZED WATER
WATER DEPTH:._AJA__(FT) [~JALCONOX
SAMPLE DEPTH. -0.5 (FT BELOW SURFACE) [ JHNO3 SOLUTION
VELOCITY MEASUREMENT OBTAINED [ IYES, SEE RECORD H&INO J>1E0TABLE WATER
TEMPERATURE.__ &2 °F pH: [ JNONE
SPECIFIC CONDUCTIVITY:__/E3 o fa § EQUIPMENT USED FOR SAMPLING:
DISSOLVED O;: __ 4 & M/ < [¥]NONE, GRAB INTO BOTTLE
REDUCTION/OXIDATION POTENTIAL:__/ 9S~ { ]BOMB SAMPLER
OTHER; [ JPUMP TYPE:
SEDIMENT INFORMATION _ EQUIPMENT USED FOR COLLECTION [DECONTAMINATION FLUIDS USED:
[3]GRAVITY CORER [ X ISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.8. SPLIT SPOON [ (JDEIONIZED WATER
H- LS - BLs [ JDREDGE [><JALCONOX
[ JHAND SPOON [ ]JHNO3 SOLUTION
'10A SAMPLES COLLECTED [ ]S.5.BOWL [ }JPOTABLE WATER
AT THIS LOCATION? [>YES [ INO |[ ]S.S.BUCKET [ INONE
TYPE___+-S  +heD L SEDIMENT TYPE:
SAMPLE OBSERVATIONS: [ JCLAY COMMENTS:
{ JODOR [ ST
[ JCOLOR TYPE OF SAMPLE COLLECTED: [ IJSAND
OTHER: [XDISCRETE [ JORGANIC
[ ]JCOMPOSITE [_JGRAVEL
SAMPLES COLLECTED :
¢ g
€ = o VOLUME
23 w PRESERVATIVE REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
[x] [ ] T [ 030 O/
=] [ ] T U4 o 30 0f MS
[ =] [ 1] o< Ut o 3001 /hs>
[ 1] <1 = LAt Do 300 1
(1 [=] T /L0 200 | A4S
S 0 1 I .3 I e M+P°3°"’J‘757> I
NOTES/SKETCH




SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD

Project;_AT%— o€ssnvo oud T Site: ___putd syre DEY D T
Project Number.__D095/2, 25 o Date: _S-/32-96
Sample Location ID:_gr¢wo 3101 fudDo3i0f //’% 7%/
Time: Start:__/0'! 22 End: £/ .3/ Sngnature of Sampler
SURFACE WATER INFORMAT!ON [TYPE OF SURFACE WATER. DECONTAMINATION FLUIDS USED
[ ]STREAM [ JRIVER [ ISOPROPYL ALCOHOL
[ ><]POND/LAKE { JSEEP [ <JDEIONIZED WATER
WATER DEPTH._A/A _(FT) " Ji<JALCONOX
SAMPLE DEPTH: ) ~2. £ (FT BELOW SURFACE) [ JHNO3 SOLUTION
VELOCITY MEASUREMENT OBTAINED [ YES, SEERECORD [ INO [<JPOTABLE WATER
TEMPERATURE:_&S °~ pH: 6. 60 ) [ INONE
SPECIFIC CONDUCTIVITY:___ /97 0 fo> ‘ EQUIPMENT USED FOR SAMPLING:
DISSOLVEDO;: _ 5. & pq /4 [=<IJNONE, GRAB INTO BOTTLE
REDUCTION/OXIDATION POTENTIAL__ (- 3 [ 1BOMB SAMPLER
OTHER: [ JPUMP TYPE:
SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION:|DECONTAMINATION FLUIDS USED:
P<JGRAVITY CORER [ 4I1SOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.S. SPLIT SPOON [« ]DEIONIZED WATER
A= /S BLS { ]DREDGE [ JALCONOX
[ JHAND SPOON [ JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL [<]JPOTABLE WATER
AT THIS LOCATION? | JYES [®INO |[ ]S.S.BUCKET { INONE -
TYPE: 1 SEDIMENT TYPE: ‘
SAMPLE OBSERVATIONS: ) [ JCLAY COMMENTS:
[ JODOR [ ST
( ICOLOR TYPE OF SAMPLE COLLECTED: [ JSAND
OTHER: TAIDISCRETE { JORGANIC
{ JCOMPOSITE { IGRAVEL
SAMPLES COLLECTED
w ™~
Qe g
2k o VOLUME :
32 & PRESERVATIVE REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
[>4 [ ] Zce A4two3) 07
[ ] [<] T L4 o330/
[ ] [ 1]
[ 1] [ ]
[ ] [ 1
T N 0 I E N A

NOTES/SKETCH




Project:_a/7c peesn’pp Oud TELA Site: _ U4 Ldke PRuD

Project Number___ /78574 7.0 ‘ Date: _5-/2-9¢4

Sample Location ID:_g#w /0 3205/&14%0‘3 20 /
Time: Start:_/2:/7 End: /2SS . Stgnature of Sampler -

SURFACE WATER INFORMATION TYPE OF SURFACE WATER: DECONTAMINATION FLUIDS USED: |
[ ]STREAM [ IRIVER [ S##SOPROPYL ALCOHCL
[><]POND/LAKE [ JSEEP [ \JDEIONIZED WATER
WATER DEPTH._A/Z __ (FT) |l JALCONOX
SAMPLE DEPTH: /) -d.5_(FT BELOW SURFACE) [ JHNO3 SOLUTION
VELOCITY MEASUREPA?EL\IT OBTAINED[ ]YES, SEE RECORD ?S]NO [ S4POTABLE WATER
TEMPERATURE: 7 pH_S. 79 JNONE
SPECIFIC CONDUCTVITY:__Z/ 2 fop Hop EQUIPMENT USED FOR SAMPLING:
DISSOLVED O;: _ 2. & o /4 [ NNONE, GRAB INTO BOTTLE
REDUCTION/OXIDATION POTENTIAL,__ / S/. Z— s v’ [ ]BOMB SAMPLER
OTHER: [ JPUMP TYPE:
SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION: DECONTAMINATION FLUIDS USED:
[74GRAVITY CORER [ /ISOPROPYL ALCOHOL -
DEPTH OF SEDIMENT SAMPLE: [ ]S.S.SPLIT SPOON [ JDEIONIZED WATER
O -/ S ! BLS [ JDREDGE [<JALCONOX
' [ JHAND SPOON [ JHNO3 SOLUTION
QA SAMPLES COLLECTED [ 1S.S.BOWL [Y4POTABLE WATER
AT THIS LOCATION? [ [YES [><INO |{ 1S.S. BUCKET [ INONE
TYPE: [ 1 SEDIMENT TYPE:
SAMPLE OBSERVATIONS: i [ JCLAY COMMENTS:
{ JODOR ' [ ISLT
[ JCOLOR _ TYPE OF SAMPLE COLLECTED: [ JSAND
OTHER: [)}XDISCRETE { JORGANIC
[ JCOMPOSITE [ JGRAVEL

SAMPLES COLLECTED

u z
<& g
x K o VOLUME
8 2 ‘é,‘ PRESERVATIVE REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
[ X} [ ] Zee Le 4N 3RO 7
[ ] [ x] = HEDo32 0/
[ ] [ ]
[ ] [ ]
[ 1] [ 1]
............ |0 1 E G 1 A S S —

NOTES/SKETCH




SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD

Project:_ ATz _o2evpe  oucq TLA Site: __owus ~cAke P>
Project Number: 0852, 20 Date: _S-/5 - 7¢
Sample Location ID:_&r4w0 3 z0/ | L4 0SS0 k‘//
Time: Start:_//:07 End: 7725/ v Slgnature of Sampler'
SURFACE WATER INFORMATION |TYPE OF SURFACE WATER: | DECONTAMINATION FLUIDS USED:
L[}L]STREAM [ IRIVER [74ISOPROPYL ALCOHOL
JPOND/LAKE [ ISEEP [<JDEIONIZED WATER
WATER DEPTH,_A/A__ (FT) S [ <JALCONOX
SAMPLE DEPTH:_(>_~0- S(FT BELOW SURFACE) [ JHNO3 SOLUTION
VELOCITY Ml:AbUK:Mr:Ni OBTAINED|[ [VES, SEE RECORD {>}?“-0 {/%DQTABLE WATER
TEMPERATURE_30 ~C— pH_&L,. 5 & [ INONE
SPECIFIC CONDUCTIVITY:__/£ & - EQUIPMENT USED FOR SAMPLING:
DISSOLVED Oz: ___ Gt /L TXINONE, GRAB INTO BOTTLE
REDUCTION/OXIDATION POTENTIAL,_/ 7/. & [ 1BOMB SAMPLER
OTHER; [ JPUMP TYPE:
SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION: DECONTAMINATION FLUIDS USED:
{4GRAVITY CORER D<JISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.S.SPLIT SPOON |5« 1DEIONIZED WATER
O~-r> BLS [ JDREDGE [ JALCONOX
{ JHAND SPOON [ JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL [>JPOTABLE WATER
AT THIS LOCATION? D]YES [ INO |[ 1S.S. BUCKET [ INONE
TYPE: {1 , SEDIMENT TYPE:
SAMPLE OBSERVATIONS: : [ ICLAY COMMENTS:
[ ]JODOR [ ISLT
[ JCOLOR TYPE OF SAMPLE COLLECTED: { ]JSAND
OTHER: [ ADISCRETE [ JORGANIC
{ JCOMPOSITE [ JGRAVEL
SAMPLES COLLECTED ‘ -
o
Ce g
w W =
> o VOLUME
22 ] PRESERVATIVE  |REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
Pd [ ] e Lt L0330
N Zee [de0330 1 D Prit A=
(17770d T UEDO 3307
[ 1] [ ]
[ ] [}
........... N | —
NOTES/SKETCH
)




Project.__ /7T ogcsn’bo  Oud TLA

Site: 04/4 Ml.é' Zaanb

Project Number.___ogs/9. 70 Date:

5-I5-7¢

Sample Location ID: M4u/c 340 ////7('D03‘?'01

Slgnature of Sampler?g Z‘ 3( ZZ ,

Time: Start:_/2:= End: /342
SURFACE WATER INFORMATION [T TYPE OF SURFACE WATER: ’ oscommmx‘nou FLUIDS USED:
{ ]STREAM [ JRIVER [AJISOPROPYL ALCOHOL
JPOND/LAKE [ JSEEP [<JDEIONIZED WATER
WATER DEPTH:_vA__ (FT) [ <JALCONOX
SAMPLE DEPTH: ©-2.5_(FT BELOW SURFACE) [ JHNO3 SOLUTION
VELOCITY MEASUREMENT OBTAINED [ ]YES, SEE RECORD [PINO [POTABLE WATER
TEMPERATURE__ 33 &~ pH._&. 29 { INONE
SPECIFIC CONDUCTIVITY:; / 72 EQUIPMENT USED FOR SAMPLING:
DISSOLVED Oy : 7= [>NONE, GRAB INTO BOTTLE
REDUCTION/OXIDATION POTENTIAL,_/ 76 . 7 [ ]BOMB SAMPLER
OTHER; [ IPUMP TYPE:
SEDIMENT INFORMATION EQUIPMENT USED FOR cou.scmon DECONTAMINATION FLUIDS USED:
E<IGRAVITY CORER [ <ISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: { ]S.S. SPLIT SPOON [ \JDEIONIZED WATER
O- /S ‘BLS [ JDREDGE [\ JALCONOX
[ JHAND SPOON hHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL [ {POTABLE WATER
AT THIS LOCATION? [ [YES [>INO |[ ]S.S. BUCKET [ JNONE
TYPE: [ L SEDIMENT TYPE:
‘| SAMPLE OBSERVATIONS: ’ |t jcLAY COMMENTS:
[ ]JODOR { st
[ JCOLOR TYPE OF SAMPLE COLLECTED: ~ |[ ]SAND
OTHER: [%]DISCRETE [ JORGANIC
{ JCOMPOSITE [ JGRAVEL
SAMPLES COLLECTED '
g
Sa g
o W =
@k 3 VOLUME
72 W PRESERVATIVE REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
D4 (] T L pdO 340/
[ ] >4 o i o 3406 )
[ 1] [ 1]
[ 1] [ 1]
[ ] [ ]
1] (o 1

NOTES/SKETCH




SURFACE WATER AND SEDIMENT SAMPLE FIELDDATA REC

ORD '

Project___ 7T ot o ot LTRA Site: _petd fupce DEU /b
Project Number.__0£5/%.20 ' Date: _ s- /5 —-%¢
Sample Location ID:__zz¢to0 350/ 4/4:90 5o ! 4//
Time: Start:_/3'./2 End: 76 /6 ngnature of Sampler
SURFACE WATER INFORMATION TYPE OF SURFACE WATER: DECONTAMINATION FLUIDS USED:
{ JSTREAM [ JRIVER [ YISOPROPYL ALCOHOL
OND/LAKE { ]SEEP [<JDEIONIZED WATER
WATER DEPTH: VA (FD) ExJALCONOX
SAMPLE DEPTH:~0-5 (FT BELOW SURFACE) [ JHNO3 SOLUTION
VELOCITY MEASUREMENT OBTAINED [ YES, sss RECORD Mo [ >4POTABLE WATER
TEMPERATURE_ 3/ S C— pH_&. 57 [ JNONE
SPECIFIC CONDUCTIVITY:__ /6.2 i Ao EQUIPMENT USED FOR SAMPLING:
DISSOLVED Oy: ___ 2. £ meo L [<JNONE, GRAB INTO BOTTLE
REDUCTION/OXIDATION POTENTIAL,_/ 75+ 3 v { ]BOMB SAMPLER
OTHER: [ JPUMP TYPE:
SEDIMENT INFORMATION EQUIPMENT USED FOR C‘bu‘.ECTlON DECONTAMINATION FLUIDS ussn
D><IGRAVITY CORER [XJISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.S.SPLIT SPOON [ <JDEIONIZED WATER
n—/15 " BLS [ JDREDGE [, JALCONOX
[ JHAND SPOON { JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL [ \JPOTABLE WATER
AT THIS LOCATION? [ IYES [XINO [{ 1S.S.BUCKET R‘]H:IONE
TYPE: [ 1 SEDIMENT TYPE:
SAMPLE OBSERVATIONS: ) [ JcLay COMMENTS:
[ JODOR [ ST
[ ]COLOR TYPE OF SAMPLE COLLECTED: [ ISAND
OTHER: [<IDISCRETE [ JORGANIC
{ ]COMPOSITE { IGRAVEL
SAMPLES COLLECTED ‘ ’ o
=
S e g
g} =2
ek a VOLUME
22 W PRESERVATIVE REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
bv<] [ ] Zce HAEupio35 o/
[ ] 623 T = L4 Ppo3LOl
[ 1] [ 1
[ 1 {1}
[ ] [ ]
.......... (11 [ ] S . S —
NOTES/SKETCH

L




’ _SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD

f’\ Project___ AT 0 12t DO auc#-é/&ﬁ' Site: 04(4' M'eé ?/C“”b
'|Project Number.___£2g51 9. 70 Date: _s-/s-9¢
Sample Location ID:_f4-11/0360 | i /¢ 4-D6 2 b0l
Time: Start:_/¢'32—-  End: /71223 Slgnature of Sampler ZZ 722/2: ‘
SURFACE WATER INFORMATION | PE OF SURFACE WATER. DECONTAMINATION FLUIDS USED:
[ JSTREAM [ IRIVER [ #)SOPROPYL ALCOHOL
<JPONDLAKE - [ JSEEP [JDEIONIZED WATER
WATER DEPTH._AMA__(FT) ) [ JALCONOX
SAMPLE DEPTH: 0:0. S (FT BELOW SURFACE), 3. 5 [ JHNO3 SOLUTION
VELOCITY MEASUREMENT OBTAINED[ YES, SEE RECORD 1,4NO [5JPOTABLE WATER
TEMPERATURE__ 3¢ S " pH_C. 8% [ INONE
SPECIFIC CONDUCTMITY:___/ 7T spmble & EQUIPMENT USED FOR SAMPLING:
DISSOLVED O;: _ 7. & ~m= /L DXINONE, GRAB INTO BOTTLE
REDUCTION/OXIDATION POTENTIAL;_/ §&. O 4 >JBOMB SAMPLER
OTHER: [ JPUMP TYPE:
SEDIMENT INFORMATION _ EQUIPMENT USED FOR "COLLECTION: DECONTAMINATION FLUIDS USED
I>GGRAVITY CORER [>4ISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.S.SPLIT SPOON < JDEIONIZED WATER
O — 7 BLS [ JOREDGE ) [<IALCONOX
[ JHAND SPQON { |HNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL [D<IPOTABLE WATER
AT THIS LOCATION? { JYES DXINO {[ ]S.S. BUCKET [ INONE
TYPE; {1 SEDIMENT TYPE:
SAMPLE OBSERVATIONS: . . [ JCLAY COMMENTS:
[ JODOR [ IsLT
{ ]JCOLOR TYPE OF SAMPLE COLLECTED: [ JSAND
OTHER: {X|DISCRETE [ JORGANIC
L )COMPOSITE [ JGRAVEL
SAMPLES COLLECTED ' :
=
ww =
3> a VOLUME
23 5 PRESERVATIVE REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
P<] [ ] T = Ui 6360/
(>4 [ 1 Pl Ut u) 03602 ' 1’ 1107 peon gomro
(1] (<] Zc e UETD O3B0
[ ] [ ]
[ ] [ 1]
I W0 I — [ 7 I N O — L ——

NOTES/SKETCH




SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD

Project,_ ATz oet27Do plad LA Site: __ 4 (AT Dot D>

Project Number:__p£579.70 Date: S—-/S—9¢

sample Location ID; #0370 fréby om0l

Time: Start_/ 7'4/ End: /&3 Signature of Sampler: /

SURFACE WATER INFORMATION |TYPE OF SURFACE WATER: DECONTAMINATION FLUIDS USED:
]STREAM [ JRIVER [~/ISOPROPYL ALCOHOL
POND/LAKE [ ISEEP [ XIDEIONIZED WATER

WATER DEPTH:_A//S _(FT) [$SJALCONOX

SAMPLE DEPTH; (- 0.5 (FT BELOW SURFACE) , ) ! 4BovE BaTom— r[ JHNO3 SOLUTION

VELOCITY MEASUREMENT OBTAINED [ YES, SEERECORD  [5JNO [ }4POTABLE WATER

TEMPERATURE_3 & "¢ pH_2. 17 [ INONE

SPECIFIC CONDUCTIVITY: 0 22 "~ \EQUIPMENT USED FOR SAMPLING:

DISSOLVED O: 2. & o /2 INONE, GRAB INTO BOTTLE

REDUCTION/OXIDATION POTENTIAL_200. ¥ 4 V. [DBOMB SAMPLER

OTHER: [ JPUMP TYPE:

SEDIMENT INFORMATION TEQUIPMENT USED FOR COLLECTION:|DECONTAMINATION FLUIDS USED:
X IGRAVITY CORER [X]ISOPROPYL ALCOHOL

DEPTH OF SEDIMENT SAMPLE: [ ]S.S. SPLIT SPOON [< JDEIONIZED WATER

o= K 'BLS [ JDREDGE Ix JALCONOX

[ ]HAND SPOON [ JHNO3 SOLUTION

QA SAMPLES COLLECTED [ ]S.S.BOWL [<JPOTABLE WATER

AT THIS LOCATION? [ IYES [<INO |[ 1S.S. BUCKET [ INONE

TYPE: [ 1 SEDIMENT TYPE:

SAMPLE OBSERVATIONS: ) ' [ JCLAY COMMENTS:

[ JODOR [ ST

[ JCOLOR TYPE OF SAMPLE COLLECTED: [ ISAND

OTHER: [XJDISCRETE [ JORGANIC
[ JCOMPOSITE [ JGRAVEL

SAMPLES COLLECTED

ul =
<& g
o a VOLUME
3, 2 ‘J;‘ PRESERVATIVE REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
D¢l [ ] —c = UGHI O 370/
k21 [ ] Ice U4 L0 2702 /! ABANE LoTTom
(1] [ T (4P 320 |
[ ] (1] -
{1 [ ]
,,,,,,,,, ( 11 [ 11




Project:_a—=z o g2 Do Opcd  TRA

Project Number.__gogs/2 70

Sample Location ID:_£4220 32O/ D55 g0l

SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA REORD '

Site:
Date:

O~ CALE D,aub

S -/L-26

Time: Start:__/o: 3/ End: __/f. OG Slgnature of Sampler Mé
SURFACE WATER |N’F6RM7&T]’ON TYPE or= SURFACE WATER DECONTAM!NATION FLUIDS useo ‘
I 1sTREAM [ JRIVER [ ~JISOPROPYL ALCOHOL
I\ _IPOND/LAKE [ JSEEP [<IDEIONIZED WATER
WATER DEPTH:_/~/4  (FT) ) [ XJALCONOX
SAMPLE DEPTH; 0 ~0-5 (FT BELOW SURFACE) , & ABIVE Bomer— [ JHNO3 SOLUTION
VELOCITY MEASUREMENT OBTA!NED[ IVES, ses RECORD [ MO |PXJPOTABLE WATER
TEMPERATURE__ & 3 pH_G- TS [ JNONE
SPECIFIC CONDUCTIVITY: / 6S sinr foS EQUIPMENT USED FOR SAMPLING:
DISSOLVED Oz &, 2 ang /& [XINONE, GRAB INTO BOTTLE i
REDUCTION/OXIDATION POTENTIAL__Z2 7. Z v [ DIBOMB SAMPLER
OTHER: [ JPUMP TYPE:

SEDIMENT INFORMATION EQUIPMENT USED FOR “COLLECTION: TDECONTAMINATION FLUIDS USED:
P}IGRAVITY CORER [<JISOPROPYL ALCOHOL

DEPTH OF SEDIMENT SAMPLE: [ ]S.S.SPLIT SPOON [ XIDEIONIZED WATER

O~ /5  BLS { ]OREDGE [ JALCONOX

[ JHAND SPOON " JHNO3 SOLUTION

QA SAMPLES COLLECTED [ )S.S.BOWL [POTABLE WATER

AT THIS LOCATION? [ IYESTHINO [ IS.S. BUCKET { INONE

TYPE. [ 1 SEDIMENT TYPE:

SAMPLE OBSERVATIONS: [ JCLAY COMMENTS:

[ JODOR [ IsuT

[ JCOLOR TYPE OF SAMPLE COLLECTED: [ JSAND

OTHER: [LADISCRETE [ JORGANIC
[_ICOMPOSITE { ]GRAVEL

SAMPLES COLLEGTED

ul z
25 s
& r 3 VOLUME
23 w PRESERVATIVE  |REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
(>4 [ ] [ ytwo3g0/ D ==
(> [ 1 [g4ego3g02 2 F— | )
[ ] <} g4+ Do z20/ VJ
[ 1 [ 1| _=c=
{1 (1 [ ==
1] N ==——T N I S —

NOTES/SKETCH




SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD

Project__Are. omerniva ou e LRL7 Site: _ ot = LAk E DELlD
Project Number:_Q #579. 70 T pater _5-/6- T (o
Sample Location ID:__ /9t 0300/ H4DP O3 G0 | / /
Time: Start_//:S4 End: _/ 2! 40 ngnature of Sampler, A// 1/'/
SURFACE WATER INFORMATION FNPE OF SURFACE WATER: DECONTAM!N/ATlON FLUIDS USED:
[ JSTREAM [ IRIVER [4IISOPROPYL ALCOHOL
[§Z]PONDILAKE [ JSEEP [IDEIONIZED WATER
WATER DEPTH__A//A (FT) , [<JALCONOX
SAMPLE DEPTH:O~().S (FT BELOW SURFACE) /L AFovE FoTTor— { JHNO3 SOLUTION
VELOCITY MEASUREMENT OBTAINED [ JYES, $EE REGORD [ INO [>4POTABLE WATER
TEMPERATURE, &S~ £/ 271°% pH:_7. (b /c [ NONE
SPECIFIC CONDUCTIVITY,_/ 20 o5 jes  EQUIPMENT USED FOR SAMPLING:
DISSOLVED O __Z:4 ma /L L 54 ;we/ [XINONE, GRAB INTO BOTTLE
REDUCTION/OXIDATION POTENTIAL:_2./ 2. 7 & \//7,2 /mV BOMB SAMPLER
OTHER; JPUMP  TYPE:
SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION:[DECONTAMINATION FLUIDS USED:
[>QGRAVITY CORER [<ISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE { 1S.S.SPLIT SPOON [>JDEIONIZED WATER
o— /(5" BLS [ JDREDGE [JALCONOX
_ [ JHAND SPOON { JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]5.S.BOWL [DGPOTABLE WATER
AT THIS LOCATION? [ IYES [XNO |[ 1S.S.BUCKET { JNONE
TYPE: 1  |SEDIMENT TYPE:
SAMPLE OBSERVATIONS: . [ ICLAY COMMENTS:
[ JODOR [ ISWT
[ ]COLOR TYPE OF SAMPLE COLLECTED: [ JSAND
OTHER: [ XIDISCRETE [ IORGANIC
[ JCOMPOSITE [ JGRAVEL
SAMPLES COLLECTED
=
g g
o w 3
& al VOLUME
22 w PRESERVATIVE  |REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
[%] {1 e L4 03%0]
P<] [ ] <= Ut 83302
(1] vl =ce e P o370/
[ ] [ ]
[ ] {1
___________ (1l 3 N R
NOTES/SKETCH




SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD 1 ;

Project_a Tz OeANDO Oud T/ Site: _ou4- ux_é bfwtb
Project Number,____ o285/ 7. 70 Date;: _S -=2/- ?
Sample Location 1D;__ 071 040 01 44D 040 O |
Time: Start_/2'4$ End: Fr:23 S|gnature of Sampler
SURFACE WATER INFORMATION [TY TYPE OF SURFACE WATER: TOECONTAMINATION FLUIDS USED: |
[ JSTREAM [ JRIVER [ 7#SOPROPYL ALCOHOL
P | _XJPOND/LAKE { JSEEP [ MDEIONIZED WATER
\ATER-DEPTH, 0 =0.5 (FT) 2 nBrve B TTO |( 9ALcONOX
1 SAMPLE DEPTH: (ET AELOW SUREACE)P78 #2076 [ JHNO3 SOLUTION
VELOCITY MEASUREME TOBTAINED[ IVES, SEE RECORD [XINO [ >4POTABLE WATER
TEMPERATURE: S/ 8¢ °X  pH_Z /4/ .89 [ INONE
SPECIFIC CONDUCTIVITY: /zp/ V1O s OS EQUIPMENT USED FOR SAMPLING:
DISSOLVED Oz: _ L. ‘Z/ g4 me /i E4NONE, GRAB INTO BOTTLE
REDUCTION/OXIDATION POTENTIAL: £ 72. c,// G2V [ }JBOMB SAMPLER
OTHER: [ JPUMP TYPE:
SEDIMENT INFORMATION T aUBMENT USED FOR COLLECTION:|DECONTAMINATION FLUIDS USED:
ISGRAVITY CORER [ 79ISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.S. SPLIT SPOON [ <IDEIONIZED WATER
o-1S RB.S [ IJDREDGE [>JALCONOX
[ JHAND SPOON [ JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL . [X4POTABLE WATER
AT THIS LOCATION? [ IYES 3<NO |[ IS.S. BUCKET { INONE
TYPE: [ L SEDIMENT TYPE:
SAMPLE OBSERVATIONS: ’ [ JCLAY COMMENTS:
[ JODOR [ ST
{ JCOLOR [TYPE OF SAMPLE COLLECTED: { ISAND
OTHER: [ XIDISCRETE [ JORGANIC
{ JCOMPOSITE [ JGRAVEL
SAMPLES COLLECTED
S g
w W =
E 3 VOLUME
23 W PRESERVATIVE  |REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
(] [ ] e V4D OF00 [ '
Xl [ 1] e S L4100 Fo o2 2 ! gV BetfPn,
[ ] > PR ULbo 400 |
{1 (1
(1] [ 1]
L] (-t 1

NOTESISKETCH




SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD

Project_ AT 0iA /Do O TS Site: _ Ot d Lake DEUID
Project Number:__ 0 8</4. 70 Date: _5-2/-~706
Sample Location ID:_zz4(v0 4—/01 4 Do 41 0] /W
Time: Start /2 5% End: " /3 g Sngnature of Sampler /
..................................................................................................................................................................................... e - r - V -
SURFACE WATER INFORMATION TYPE OF SURFACE WATER: “TDECONTAMINATION FLUIDS USED:
[ ]STREAM [ JRIVER [X]ISOPROPYL ALCOHOL
P“JPOND/LAKE { ISEEP [ )]DEIONIZED WATER
WATER DEPTH._/A __ (FT) |{{9ALCONOX
SAMPLE DEPTH: O —-0. 5 (FT BELOW SURFACE)/ 2/ ABVE BeTT OV { JHNO3 SOLUTION
VELOCITY MEASUREMENT OBTAINED | ]YES, SEE RECORD [ JNO [ {POTABLE WATER
TEMPERATURE: WA /2% °C  pH_wa 5.00 { INONE
SPECIFIC CONDUCTIATY: W, 2D gt 25 EQUIPMENT USED FOR SAMPLING:
DISSOLVED Oz 1 _ A48, 6.2 e 44.- [>INONE, GRAB INTO BOTTLE
REDUCTION/OXIDATIGN POTENTIAL: Lo, fren & £<IBOMB SAMPLER
OTHER: [ JPUMP TYPE:
SEDIMENT INFORMATION _ EQUIPMENT USED FOR "COLLECTION: DECONTAMINATION FLUIDS usen
[>GRAVITY CORER [>JISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.S. SPLIT SPOON < JDEIONIZED WATER
(D~ /S BeS [ JDREDGE [><JALCONOX
[ JHAND SPOON [ JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL [ ~POTABLE WATER
AT THIS LOCATION? [ [YES LXINO |{ IS.S.BUCKET { INONE
TYPE: { L SEDIMENT TYPE:
SAMPLE OBSERVATIONS: ; { ICLAY COMMENTS:
[ JODOR Jr suT
[ JCOLOR TYPE OF SAMPLE COLLECTED: [ ISAND
OTHER: P TDISCRETE [ JORGANIC
{ ]JCOMPOSITE { JGRAVEL

SAMPLES COLLECTED |

ul z
<5 <
R a VOLUME
':7), 2 ‘i}," PRESERVATIVE REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
(<] [ ] Loz L4 G/ O
<] [ ] T (0 4 02 2 0V E Frrp
{1 <l | == U4 Dod)D |
[ ] [ 1
(1] [ 1]
___________ [ 1 )1
NOTESI/SKETCH




Project.__A/TC oD Oipd- 37@4

Project Number.__ 0 g</«. 70

Sample Location ID:_£/t-1w 0 4£.0 //4‘;(4;L Y

Orod g AkE DRID

Site:
Date: _s5-2/-9(

S|gnature of Sampler‘ M;L

REDUCTION/OXIDATION POTENTIAL: /73 A~V /{L/J;
OTHER: 4

Time: Start_/ 344 End: /-/' / é

SURFACE WATER INFORMATION TYPE OF "SURFACE WATER: DECONTAMINATION FLUIDS USED:
[ ]STREAM [ JRIVER [ %]ISOPROPYL ALCOHOL
,dPOND/LAKE { ISEEP [<JDEIONIZED WATER

WATER DEPTH.__ A/ (FT) |o<iaLconox

SAMPLE DEPTH:._) -0.5 (FT BELOW SURFACE/ 2 ! 4BNVE LBS57 DA~ || JHNO3 SOLUTION

VELOCITY MEASUREMENT OBTAINED [ ]VES, SEE RECORD Do [5QPOTABLE WATER

TEMPERATURE:_2.9 "< /s pH:_&. 5 b /A INONE

SPECIFIC CONDUCTIVITY? /50 4o, fest //t// EQUIPMENT USED FOR SAMPLING:

DISSOLVED O;: _# @ pz /z, M L [ INONE, GRAB INTO BOTTLE

{><4BOMB SAMPLER
[ JPUMP TYPE:

SEDIMENT INFORMATION | EQUIPMENT USED FOR COLLEGTION: DECONTAMINATION FLUIDS usan
IGRAVITY CORER [4ISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.S.SPLIT SPOON [ IDEIONIZED WATER
O— [ 5 78E [ JDREDGE [<JALCONOX
[ JHAND SPOON [ JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL [P<POTABLE WATER
AT THIS LOCATION? [XIYES [ INO |[ 1s.S.BUCKET [ INONE
TYPE___ 5, AP {1 . |SEDIMENT TYPE:
SAMPLE OBSERVATIONS: [ ICLAY COMMENTS:
[ JODOR [ ]SILT
[ JCOLOR TYPE OF SAMPLE COLLECTED: [ ISAND
OTHER: [DIDISCRETE [ JORGANIC
[ ICOMPOSITE_ [ ]GRAVEL
SAMPLES COLLECTED | ‘
g z
Lw =
Z 5 5 VOLUME
B2 P PRESERVATIVE  |REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
[~ [ ] |z U0 4201
{ 1] [gj 1 uadPodz ol
[ ] ‘" UEDo F2.01 M3
[ ] [ Ld 04206/ AT
[ ] [ 1
............. ol W

NOTES/SKETCH




SURFACE WATER AND SEDINIEN SAMPLE FIELD W RECORD

Project,_A/TZ. orZlAnDe owt TRA Site: _OUt Luapre DENID

Project Number:__ O 55 /2. 70 Date: _S —-2/-7¢

Sample Location ID:__£Zr#p 042 0) (UL Do4Z2]

Time: Start_/#°3 &  End: s Signature of Sampler:

SURFACE WATER INFORMATION |TYPE OF SURFACE WATER: '|DECONTAMINATION FLUIDS USED:

' { ISTREAM [ IRIVER [XISOPROPYL ALCOHOL
J A JPOND/LAKE { ISEEP < ]JDEIONIZED WATER

WATER DEPTH: /6 (FT . [ JALCONOX

SAMPLE DEPTH:; 0 —0-S_(FT BELOW SURFACE) /" 2 ! B E. BoTT D~ { JHNO3 SOLUTION

VELOCITY MEASUREMENT OBTAINED [ [YES, SEE RECORD [o] D}IPOTABLE WATER

TEMPERATURE, VA pH__ A [ INONE

SPECIFIC CONDUCTIVITY: AL EQUIPMENT USED FOR SAMPLING:

DISSOLVED O, AL [>INONE, GRAB INTO BOTTLE

REDUCTION/OXIDATION POTENTIAL _ /e X IBOMB SAMPLER

OTHER: : [ JPUMP TYPE:

SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION:[DECONTAMINATION FLUIDS USED:
[YIGRAVITY CORER [74ISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.S.SPLIT SPOON b IDEIONIZED WATER
D=L S T BLs [ JDREDGE {~JALCONOX
{ ]HAND SPOON ﬁ:Noa SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL [4POTABLE WATER
AT THIS LOCATION? [ IVES JXINO [[ IS.S. BUCKET { INONE
TYPE: e SEDIMENT TYPE:
SAMPLE OBSERVATIONS: ; [ JCLAY COMMENTS:
[ JODOR [ ISLT :
[ JCOLOR TYPE OF SAMPLE COLLECTED: [ ]SAND
OTHER: { >MpISCRETE [ JORGANIC
[ JCOMPOSITE [ JGRAVEL
SAMPLES COLLECTED '
g
S g
oow 2
4> a VOLUME
23 u PRESERVATIVE  |REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
%] [ 1] T C & L0436 ) o
g [ ] v Yt 109302
{ 1] [,d 11 Do 420 [
[ 1 [ ] -
[ 1 [ ]
ol st

NOTES/SKETCH




SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD

ste: __ w4 LApls DUD

Project_Arre. ot ANs pras THA
Project Number.__ ©§572.20 '

Date:

&-22-F(

Sample Location ID:__gtster0 #4201 //4-D0 440

Time: Start:__ /7’ +F

End: /234

, 7
Signature of Sampler: »JQ_

SURFACE WATER INFORMATION

WATER DEPTH._ A4 FD

SPECIFIC CONDUCTIVITY: /. 7.3 /7

7 o e ,4,4-43

DISSOLVED O;:

9.9/6:?/. sy [l

REDUCTION/OXIDATION POTENTIAL:

OTHER:

//é 3, g//?‘?/ ”~

TYPE OF SURFACE WATER:

[ ]STREAM [ JRIVER {>{SOPROPYL ALCOHOL

{ JPOND/LAKE [ ISEEP [>]DEIONIZED WATER
LCONOX

SAMPLE DEPTH:; 0-0-5 (FT BELOW SURFACE/ 2! pBovE PBoTior
VELOCITY MEASUREMENT OBTAINED [ JYES, SEE RECORD [XNO
TEMPERATURE: 32 /32 “C_ pH: G .7’9’,/ .27

/s 72 P

EQUIPMENT USED

')
[D<NONE, GRAB INTO BOTTLE

l/ [)dBOMB SAMPLER
[ JPUMP TYPE:

NPOTABLE WATER

[ JHNO3 SOLUTION

INONE

MPLING:

4 T AN

DECONTAMINATION FLUIDS USED:

[DQGRAVITY CORER [ XISOPROPYL ALCOHOL

DEPTH OF SEDIMENT SAMPLE: [ ]S.S.SPLIT SPOON [ DEIONIZED WATER

O—/.5 *FZS [ IDREDGE [ JALCONOX

[ JHAND SPOON { JHNO3 SOLUTION

QA SAMPLES COLLECTED [ ]s.S.BOWL [XIPOTABLE WATER

AT THIS LOCATION? [ IYES BLINO |[ ]S.S. BUCKET [ INONE

TYPE: {1 SEDIMENT TYPE:

SAMPLE OBSERVATIONS: [ ICLAY COMMENTS:

{ JODOR [ ISLT

[ JCOLOR TYPE OF SAMPLE COLLECTED: [ ISAND

OTHER: DYDISCRETE ‘ [ JORGANIC
{ JCOMPOSITE [ JGRAVE

SAMPLES COLLECTED

ul z
8 5
%: : 8 VOLUME
17,3 ) PRESERVATIVE REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
(> [ 1] Zo= LIl DFEO
] [ ] % Udroodd o2
[ 1] [~<] v UED o 4406
[ 1 [ ]
[ 1] [ ]
,,,,,,,,,,,,, (Jy o+ 1
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SURFCE WATER AND SEDIMENT Sl FIELD DATA RECORD

Pro}ec! AT oMt ANDS il E ?m Site: _ Dz c AfC Dt /b -
Project Number__ 2€5/9 70 Date: S -2z 76 ]
|sample Location ID:_g7# 4/ 4‘5‘0/ Mt Do4S 6 y
Time: Start; /S 2.0 End: /6 (2 Slgnature of Sampl
SURFACE WATER INFORMATION [ TYPE OF SURFACE WATER: DECONTAMINATION FLUIDS usao
[ ISTREAM [ JRIVER -/JISOPROPYL ALCOHOL
o JPONDILAKE [ ISEEP [>DEIONIZED WATER
WATER DEPTH._Z. Z5_(FT) [XIALCONOX
SAMPLE DEPTH: O -(.5 (FT BELOW SURFACE) /2. ' ALsvE B o7 ov— [ JHNO3 SOLUTION
VELOCITY MEASUREMENT, OBTAINED [ IVES,SEE RECORD [ INO [>4POTABLE WATER
TEMPERATURE; 3Z / 32° CL-—pH 7 2(//3 { INONE
SPECIFIC CONDUCTMITY:_/ 273 EQUIPMENT USED FOR SAMPLING:
DISSOLVED ©,: __ & / 7; q;_( fop L {<INONE, GRAB INTO BOTTLE
REDUCTION/OXIDATION POTENTIAL_/< £ Z 94 { 4 [)JBOMB SAMPLER
OTHER: [ JPUMP TYPE:
SEDIMENT INFORMATION _ EQUIPMENT USED FOR COLLECTION:|DECONTAMINATION FLUIDS USED:
[DAGRAVITY CORER D<ISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ IS.S.SPLIT SPOON [ {DEIONIZED WATER
H—/ S 8BS [ JDREDGE JALCONOX
[ JHAND SPOON { JHNO3 SOLUTION